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metal oxide thin film. 
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a+b+c+d = at least 1. ^ 

It may further comprise a silicon compound, and peroxide or a 
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(57) ABSTRACT 

An electricity accumulating element comprising a pair of 
electrodes, and a dielectric thin film and a solid electrolyte 
thin film sandwiched between the electrodes, wherein the 
dielectric thin film is a metal oxide thin film such as a 
chromium oxide thin film. The metal oxide thin film pref- 
erably has a thickness of 1 to 100 am, and is preferably a 
film obtained by subjecting to heat treatment at a tempera- 
ture of 400 to 800° C. The solid electrolyte thin film is 
preferably a thin film obtained by firing a silicon-containing 
compound at a temperature of 200° C. or more. 
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ELECTRICITY ACCUMULATING ELEMENT 

BACKGROUND OF THE INVENTION 
[0001] 1. Field of the Invention 

[0002] The present invention relates to an electricity accu- 
mulating element having a dielectric thin film and a solid 
electrolyte thin film between a pair of electrodes. 

[0003] 2. Description of Related Art 

[0004] It is reported that electroconductivity is exhibited 
by causing a highly electron-accepting compound such as 
molecular iodine or antimony fluoride to act on a silicon 
compound having a Si — Si bond as a main structure, such as 
polysilane (for example, Synthetic Metal, vol. 94, p. 299 
(1998)). 

[0005] As a method for making the whole of an electricity 
accumulating element into a solid form, there is known a 
method of using, as an electrolyte, a polymer material 
wherein an alkali metal salt such as lithium sulfate or lithium 
perchlorate is dispersed in a polar polymer such as polyeth- 
ylene oxide, the polymer material being called solid elec- 
trolyte. 

[0006] However, polysilane electroconductive materials 
wherein a highly electron-accepting compound such as 
molecular iodine or antimony fluoride is caused to act are 
instable and are difficult to handle in the air. It is therefore 
impossible to apply the materials to industrially useful 
electronic devices, typical examples of which include an 
energy element, a sensor and a transistor. 

[0007] In the case of polymer solid electrolytes, the ion 
conductivity thereof is smaller than that of liquid or gel- form 
electrolytes; therefore, batteries using the polymer solid 
electrolytes do not satisfy specification for practical batter- 
ies. 

SUMMARY OF THE INVENTION 

[0008] An object of the present invention is to provide an 
electricity accumulating element having a large electrostatic 
capacity. 

[0009] The present invention is an electricity accumulat- 
ing element comprising a pair of electrodes, and a dielectric 
thin film and a solid electrolyte thin film sandwiched 
between the electrodes, wherein the dielectric thin film is a 
metal oxide thin film. The metal oxide thin film is preferably 
a chromium oxide thin film. The chromium oxide thin film 
is preferably a film obtained by subjecting a chromium 
nitrogen oxide thin film to heat treatment at a temperature of 
400 to 800° C. 

[0010] Examples of other metal oxide thin films include 
thin films made of oxides of lithium, calcium, magnesium, 
aluminum, zinc, yttrium, iridium, indium, cadmium, gado- 
linium, gallium, gold, silver, silicon, germanium, cobalt, 
samarium, zirconium, tin, strontium, cesium, cerium, sele- 
nium, tungsten, carbon, tantalum, titanium, iron, tellurium, 
copper, lead, niobium, nickel, platinum, vanadium, palla- 
dium, manganese, bismuth, and molybdenum. Oxides of 
alloy composed of two or more out of these metals may be 
used. 

[0011] The thickness of the metal oxide thin film is 
preferably from 1 to 100 nm. 



[0012] If the thickness of the metal oxide thin film is less 
than 1 nm, electricity may conduct through the thin film. If 
the thickness is more than 100 nm, the electrostatic capacity 
may become too small. 

[0013] According to the present invention, an electricity 
accumulating element having a large electrostatic capacity 
can be produced by setting the metal oxide thin film between 
a pair of electrodes. 

[0014] In the present invention, a solid electrolyte thin 
film is further set between the pair of electrodes. The solid 
electrolyte thin film in the present invention may be a thin 
film obtained by firing a silicon-containing compound at a 
temperature of 200° C. or more. The firing temperature of 
the silicon-containing compound is more preferably from 
300 to 1500° C. 

[0015] An example of the silicon-containing compound 
may be a compound comprising at least one selected from a 
polysilane which is soluble in organic solvent and a silicone 
compound. A preferable example of the silicon-containing 
compound is a compound comprising both of the polysilane 
and the silicone compound. 

[0016] The following will describe the polysilane and the 
silicone compound. 

[0017] <Polysilane> 

[0018] The polysilane used in the present invention is any 
polysilane that is a linear, cyclic or branched silane com- 
pound having a Si — Si bond. The category of the polysilane 
includes compounds which are called polysilines. 

[0019] Polysilane referred to herein is at least one polymer 
selected from the group consisting of linear polysilanes and 
cyclic polysilanes each having, in the chemical structure 
thereof, a main skeleton structure represented by the fol- 
lowing general formula: 

(R l zSi7» (i) 
[0020] wherein R lf s, which may be the same or different, 
are each a hydrogen atom, or an alkyl, alkenyl, arylalkyl, 
aryl, alkoxy, hydroxyl, hydroxyl-containing phenyl, amino 
or silyl group, and m is from 2 to 10000, 

[0021] silicone network polymers each having, in the 
chemical structure thereof, a main skeleton structure 
represented by the following general formula: 

(R 2 Si) n (2) 

[0022] wherein R 2, s, which may be the same or different, 
are each a hydrogen atom, or an alkyl, alkenyl, arylalkyl, 
aryl, alkoxy, hydroxyl, hydroxyl-containing phenyl, amino 
or silyl group, and n is from 4 to 10000, and 

[0023] silicone network polymers each having, in the 
chemical structure thereof, a main skeleton structure 
represented by the following general formula: 

(R» a SWR J S^ f SI, (3) 

[0024] wherein R 3, s, which may be the same or different, 
are each a hydrogen atom, or an alkyl, alkenyl, arylalkyl, 
aryl, alkoxy, hydroxyl, hydroxyl-containing phenyl, amino 
or silyl group, and the sum of x, y and z is from 5 to 10000. 

[0025] In the polysilanes represented by the general for- 
mulae (1), (2) and (3), examples of the alkyl moiety of the 
alkyl group or the arylalkyl group and the alkyl moiety of the 



12/8/04, EAST Version: 2.0.1.4 



US 2004/0066606 Al 



2 



Apr. 8, 2004 



alkoxy group include linear, cyclic and branched aliphatic 
hydrocarbon groups having 1 to 14 carbon atoms, preferably 
1 to 10, and more preferably 1 to 6. Examples of the alkenyl 
group include monovalent linear, cyclic and branched ali- 
phatic hydrocarbon groups having at least one carbon- 
carbon double bond and having 1 to 14 carbon atoms, 
preferably 1 to 10 and more preferably 1 to 6 carbon atoms. 
Examples of the aryl moiety of the aryl group and the 
aryialkyl group include aromatic hydrocarbon groups which 
may have at least one substituent. Preferred is a phenyl or 
naphthyl group which may have at least one substituent. The 
kind of the substituent of the aryl moiety of the aryl group 
or the aryialkyl group is not particularly limited. The sub- 
stituent is preferably at least one selected from the group 
consisting of alkyl, alkoxy, hydroxide, and amino groups. 

[0026] The polysilane used in the present invention may 
have at least one hydroxyl group bonded directly to one ore 
more Si atoms therein (i.e., a silanol group). The polysilane 
used in the present invention may have, on average per 
molecule thereof, one or more hydroxyl groups bonded 
directly to one or more Si atoms therein. The number of the 
hydroxyl groups contained in the polysilane is usually from 
about 0.01 to 3, preferably about 0.1 to 2.5, more preferably 
about 0.2 to 2 and most preferably about 0.3 to 1.5 on 
average per Si atom. 

[0027] The method for introducing the hydroxyl groups to 
the polysilane may be any known method. For example, in 
a method of subjecting a halosilane to dehalogenation poly- 
condensation or some other method, the introduction can 
easily be conducted by adding water to the reaction system 
at the time of the end of the polycondensation reaction. 

[0028] There can also be used a silicon based polymer, 
containing a Si — Si bond, obtained by subjecting the above- 
mentioned polysilane to heat treatment at 300° C or more in 
the atmosphere of an inert gas such as nitrogen or argon, or 
in the air. 

[0029] As the polysilane, a silicon network polymer hav- 
ing a network structure is preferably used. 

[0030] As the polysiline, a network-form polysilane 
described in Japanese Patent Application Laid-Open (JP-A) 
No. 2001-48987 can be used. That is, there can be used a 
network-form polysilane produced by causing Mg or Mg 
alloy to act on trihalosilane in an aprotonic solvent in the 
presence of a Li slat or a metal halide. 

[0031] As the polysilane used in the present invention, a 
polysilane having a weight-average molecular weight of 
1000 or more is preferred. If the weight-average molecular 
weight is less than 1000, properties of the resultant film, 
such as chemical resistance and heat resistance, may be 
insufficient. The weight-average molecular weight is more 
preferably from 1000 to 20000, still more preferably from 
1000 to 10000. 

[0032] <Silicone Compound> 

[0033] An example of the silicone compound used in the 
present invention is a compound represented by the follow- 
ing general formula: 




[0034] wherein Rj to R a2 , which may be the same or 
different, are each a group selected from the group consist- 
ing of an aliphatic hydrocarbon which has 1 to 10 carbon 
atoms and may be substituted with a halogen or a glycidy- 
loxy group, an aromatic hydrocarbon group having 6 to 12 
carbon atoms, and an alkoxy group having 1 to 8 carbon 
atoms; a, b, c and d are each an integer of 0 or more; and 
a+b+c+d^l. 

[0035] Specific examples of the aliphatic hydrocarbon 
group which this silicone compound has include chain-form 
groups such as methyl, propyl, butyl, hexyl, octyl, decyl, 
trifiuoropropyl, glycidyloxypropyl groups; and alicyclic 
groups such as cyclohexyl and methylcyclohexyl groups. 
Specific examples of the aromatic hydrocarbon group 
include phenyl, p-tolyl, and biphenyl groups. Specific 
examples of the alkoxy group include methoxy, ethoxy, 
phenoxy, octyloxy and tert-butoxy groups. 

[0036] The kind of R 2 to R 12 and the values of a, b, c and 
d, which are not particularly important, are not particularly 
limited if the silicone compound is made compatible with 
the polysilane and organic solvent and the resultant film is 
made transparent. In the case of considering the compatibil- 
ity, it is preferable that the silicone compound has the same 
hydrocarbon group as the used polysilane has. In the case of 
using a phenyl methyl type polysilane as the polysilane, it is 
preferable to use, for example, a silicone compound of the 
same phenyl methyl type or a biphenyl type. It is possible to 
use, as a crosslinking compound, a silicone compound 
having in a single molecule thereof two or more alkoxy 
groups, such as a silicone compound wherein at least two 
selected from R a to R 12 are alkoxy groups having 1 to 8 
carbon atoms. Examples of such a silicone compound 
include methyl phenyl methoxysilicone and phenyl meth- 
oxysilicone containing 15 to 35% by weight of alkoxy 
groups. 

[0037] The silicon-containing compound may further 
comprise a silicon compound and at least one selected from 
a peroxide and a benzphenone derivative having a ben- 
zophenone skeleton. 

[0038] The solid electrolyte thin film in the present inven- 
tion is not limited to the above, and other examples thereof 
include a thin film made of manganese dioxide, and a thin 
film made of an electroconductive polymer (such as poly- 
pyrrole). 

[0039] The thickness of the solid electrolyte thin film in 
the present invention is not particularly limited. The thick- 
ness is preferably from 1 to 100000 nm. 
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[0040] Examples of the metal which can be used in the 
electrodes in the present invention include lithium, calcium, 
magnesium, aluminum, zinc, yttrium, iridium, indium, cad- 
mium, gadolinium, gallium, gold, silver, chromium, silicon, 
germanium, cobalt, samarium, zirconium, tin, strontium, 
cesium, cerium, selenium, tungsten, carbon, tantalum, tita- 
nium, iron, tellurium, copper, lead, niobium, nickel, plati- 
num, vanadium, palladium, manganese, bismuth, and 
molybdenum. Oxides of alloy composed of two or more out 
of these metals may be used. For the metal oxide thin film, 
oxides of the above-mentioned metals or alloys thereof can 
be used. 

[0041] Examples of the electroconductive compound 
which can be used in the electrodes include electroconduc- 
tive polymers such as polyacetylene, polythiophene, poly- 
paraphenylene vinylene, polypyrrole, polyparaphenylene, 
polyacene, polythiazyl, polyparaphenylene sulfide, poly(2, 
5-thienylenevinylene) and polyfluorene; derivatives thereof; 
and aromatic amine derivatives and polymers thereof. These 
electroconductive organic compounds may be used alone or 
in a state that a doping agent such as iodine is incorporated 
thereto. 

[0042] The electricity accumulating element of the present 
invention can be charged by applying a given voltage or 
electric current between the pair of electrodes. After the 
charging, this element can be used as a power supply by 
taking off the used battery charger and then making the 
element and a load up to a closed circuit. 

DESCRIPTION OF PREFERRED EXAMPLES 

[0043] The present invention will be described in detail by 
way of the following examples hereinafter, but the present 
invention is not limited to these examples. 

Example 1 

[0044] An electroconductive chromium compound thin 
film substrate, wherein a chromium nitrogen oxide thin film 
(thickness: 20 nm) and a chromium thin film (thickness: 15 
nm) were alternately and repeatedly deposited so as to form 
a five-layer structure having one of the chromium nitrogen 
oxide thin films as the topmost layer, was subjected to heat 
treatment at 500° C. for 2 hours, so as to yield a heat-treated 
substrate. The composition of this heat- treated substrate in 
the depth direction from the topmost surface was analyzed 
by X-ray photoelectron spectroscopy. As a result, it was 
verified that a thin film made of a chromium oxide (Cr:0= 
about 1:1) and having a thickness of about 20 nm was 
present in the topmost surface. The topmost surface portion 
was made of an insulator having a resistance of 1 MQ or 
more. 

[0045] Next, the following was applied onto this heat- 
treated substrate: a silicon compound solution wherein 2 
parts by weight of polymethylphenylsilane, 1 part by weight 
of polyalkylphenylsiloxane (silicone TSR-165, manufac- 
tured by GE Toshiba Silicone Co.), 0.3 part by weight of 
33 , ,4,4 , -tetra-(t-butylperoxycarbonyl)benzophenone 
(BTTB-25, manufactured by NOF Corp.) and about 1/100 
part by weight of a surfactant (R-08, manufactured by 
Dainippon Ink & Chemicals, Inc.) were dissolved in anisole 



at a dark place. The applied solution was then dried. There- 
after, the resultant was fired at 550° C. for 30 minutes to 
produce a solid electrolyte thin film. 

[0046] Next, aluminum was vacuum-evaporated onto this 
solid electrolyte thin film so as to produce a sandwich type 
test cell (apparent electrode area: 0.15 cm 2 ) having a struc- 
ture of aluminum/the silicon compound thin film (solid 
electrolyte thin film) /the chromium oxide (dielectric thin 
film)/the electroconductive chromium compound. 

[0047] About the test cell obtained through the above- 
mentioned process, the electrostatic capacity thereof at 100 
Hz was measured with an LCR meter. As a result, the 
electrostatic capacity was 0.23 ^F. The electrostatic capacity 
per unit area is shown in Table 1. 

Example 2 

[0048] A sandwich type test cell was produced in the same 
way as in Example 1 except that a manganese dioxide thin 
film was formed instead of the silicon compound thin film as 
the solid electrolyte thin film. The manganese dioxide thin 
film can be formed by a known method. 

[0049] About the test cell obtained through the above- 
mentioned process, the electrostatic capacity thereof at 100 
Hz was measured with an LCR meter. As a result, the 
electrostatic capacity was 0.23 pF. The electrostatic capacity 
per unit area is shown in Table 1. 



TABLE 1 





Electrostatic capacity (jiF) 




per unit area 


Example 1 


1.5 


Example 2 


1.5 


Comparative 


0.1 


Example 





Comparative Example 

[0050] A sandwich type test cell was produced in the same 
way as in Example 1 except that the electroconductive 
chromium compound thin film substrate was used, as it was, 
without being heat-treated. 

[0051] About the test cell obtained through the above- 
mentioned process, the electrostatic capacity thereof at 100 
Hz was measured with an LCR meter. As a result, the 
electrostatic capacity was 0.05 /*F. The electrostatic capacity 
per unit area is shown in Table 1. 

[0052] As is evident from Table 1, it can be understood 
that the test cells of Examples 1 and 2 according to present 
invention had a far higher electrostatic capacity than the test 
cell of Comparative Example. 

[0053] According to the present invention, an electricity 
accumulating element having a large electrostatic capacity 
can be produced. The electricity accumulating element of 
the present invention can widely be used as an element of 
various electronic devices, and has a very high industrial 
value. 
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What is claimed is: 

1. An electricity accumulating element comprising a pair 
of electrodes, and a dielectric thin film and a solid electrolyte 
thin film sandwiched between the electrodes, 

wherein the dielectric thin film is a metal oxide thin film. 

2. The electricity accumulating element according to 
claim 1, wherein the thickness of the metal oxide thin film 
is from 1 to 100 nm. 

3. The electricity accumulating element according to 
claim 1, wherein the metal oxide thin film is a chromium 
oxide thin film. 

4. The electricity accumulating element according to 
claim 3, wherein the chromium oxide thin film is a film 
obtained by subjecting a chromium nitrogen oxide thin film 
to heat treatment at a temperature of 400 to 800° C. 

5. The electricity accumulating element according to 
claim 1, wherein the solid electrolyte thin film is a thin film 
obtained by firing a silicon-containing compound at a tem- 
perature of 200° C. or more. 

6. The electricity accumulating element according to 
claim 5, wherein the silicon-containing compound com- 
prises at least one selected from a polysilane which is 
soluble in organic solvent and a silicone compound having 
a chemical structure represented by the general formula: 
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wherein R x to R 12 , which may be the same or different, are 
each a group selected from the group consisting of an 
aliphatic hydrocarbon which has 1 to 10 carbon atoms and 
may be substituted with a halogen or a glycidyloxy group, 
an aromatic hydrocarbon group having 6 to 12 carbon atoms, 
and an alkoxy group having 1 to 8 carbon atoms; a, b, c and 
d are each an integer of 0 or more; and a+b+c+d^l. 

7. The electricity accumulating element according to 
claim 6, wherein the silicon-containing compound further 
comprises a silicon compound and at least one selected from 
a peroxide and a benzphenone derivative having a ben- 
zophenone structure. 

* * * * # 
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2004:18146 DN 140:79779 ED Entered STN: 09 Jan 2004 
Ionic conductors, and secondary batteries using them as solid 
Iio, Keiichi; Yoshihara, Toshiaki 
Toppan Printing Co., Ltd., Japan 
PATENT NO. KIND DATE 



PI 

PRAI 

AB 



APPLICATION NO. 
JP 2002-159935 



electrolytes 
DATE 

20020531 



JP 2004006114 A2 20040108 

JP 2002-159935 20020531 

The ionic conductors contain (A) organic-inorg. composite polymers prepared by hydrolysis- 
polycondensation of starting materials containing organic compds. RlaMl (OR2 ) 4-a [Ml = (non) metal; 
Rl = organic functional group; R2 = ChH2h+l; h = 1-5; a = 1-3] and (B) alkali metal salts M2X (M2 
= alkali metal; X = anion) . The ionic conductors show good flexibility and are suitable for 
solid electrolytes having separator functions for secondary batteries. 

IT RL: (Device component use); (Industrial manufacture); (Technical or engineered material use); 
(Preparation); (Uses) (organic-inorg. composite polymer ionic conductors for secondary battery 
electrolytes and separators) 
RN 90076-65-6 HCAPLUS 
CN Methanesulfonamide, 
lithium salt (9CI) 



1,1, 1-trif luoro-N- [ (trif luoromethyl) sulfonyl] -, 
(CA INDEX NAME) 



F3C 



0 0 
_ I S_NH_L.CF3 

1 1 




<} -0 



• Li 

RN 153315-80-1 HCAPLUS 

CN Poly [ (1, 3-dimethyl-l, 3 : 1, 3-disiloxanediylidene) -1, 3-bis (oxy) ] (9CI) 



.0- Ji— 0— Ji— 0_ 



/I 



RN 162477-44-3 HCAPLUS 

CN Poly [[1, 3-bis [3- (oxiranylmethoxy) propyl] -1 , 3 : 1, 3-disiloxanediylidene] -1, 3- 

bis(oxy)] (9CI) (CA INDEX NAME) 
* STRUCTURE DIAGRAM TOO LARGE FOR DISPLAY - AVAILABLE VIA OFFLINE PRINT * 

RN 639819-48-0 HCAPLUS 

CN Poly [ [1, 3-bis (3-hydroxypropyl) -1,3 : 1, 3-disiloxanediylidene] -1, 3-bis (oxy) ] 



-OL-Si 
0_ (L 



i_0L-J 


i 


, HO- ( 


:H2)3 



HO- (CH2)3 



Claim I okb*± 
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2003:591393 DN 139:150738 ED Entered STN: 01 Aug 2003 
Acid-base proton conducting polymer blend membrane for fuel cells 

Nam, Kiehyun; Xu, Helen; Cao, Shuguang; Olmeijer, David; Servaites, Jon;Wang, Ying 
Polyfuel, Inc., USA 





PATENT NO. 


KIND 


DATE 


APPLICATION NO. 


DATE 


PI 


WO 2003062493 


Al 


20030731 


WO 2003-US2361 


20030123 




US 2003219640 


Al 


20031127 


US 2003-351257 


20030123 




EP 1476589 


Al 


20041117 


EP 2003-705924 


20030123 


PRAI 


US 2002-351445P 


P 


20020123 








WO 2003-US2361 


W 


20030123 







AB The acid-base proton conducting polymer blend membrane comprises a first acidic polymer having 

acidic subunits, a second basic polymer having basic subunits, and a third polymer containing one 
or more functional units for improving membrane conductivity, flexibility, water remaining 
ability, dimension stability, and methanol crossover. In one embodiment, the acid-base polymer 
blend membrane of the present invention comprises a first acidic polymer having acidic subunits, 
a second basic polymer having basic subunits, wherein at least one of the first acidic and second 
basic polymer comprises one or more functional units to improve the properties of the membrane. 
The functional units include hydrophilic units, adhesion promoter units, methanol block units, 
dimensional stabilizer units, and flexible units. Optionally, interpenetrating polymer networks 
are added to the blends to improve the membrane dimensional stability, and rubbers are optionally 
added to the blends to improve the membrane mech. properties and reduce methanol permeability. A 
typical membrane was manufactured by adding 0.2 g NH3 to 12 g AcNMe2 containing 0.7 g sulfonated 
PEEK, adding 0.3 g styrene-4-vinylpyridine block copolymer (number-average mol. weight 
vinylpyridine block 80,000, number- average mol. weight styrene block 160,000), casting, drying, 

soaking 16 h in 1.5 M H2S04, and rinsing in water. ^ 

(1) de Nora; US 4295952 A 1981 HCAPLUS 
(2) Formato; US 6248469 Bl 2001 HCAPLUS 
Prakash; US 6444343 Bl 2002 HCAPLUS 
Zupncic; US 4 664761 A 1987 HCAPLUS 
97917-34-5, A 12 

(DMS-A 12, mech. -property improving component; acid-base proton 
conducting polymer blend membrane with good mech. properties, 
hydrophilicity, and decreased methanol permeability for fuel cells) 
97917-34-5 HCAPLUS fry \j 

Poly [oxy (dimethylsilylene) ] , a- [ ( 3-aminopropyl) dimethylsilyl] - 
©-[ [ <3-aminopropyl)dimethylsilyl]oxy]- (9CI) (CA INDEX NAME) 



(3) 
(4) 
IT 



RN 
CN 



-J- 



n 1 



/W2 



Me 

H2N— ( CH2 ) 3 — sji- 



Me 



Me 



O—Ji — 3 0_di_ (CH2) 3-NH2 



J. 



IT 31694-16-3D, PEEK, sulfonated, ammonium salts 

(acid polymer; acid-base proton conducting polymer blend membrane with 
good mech. properties, hydrophilicity, and decreased methanol 
permeability for fuel cells) 

RN 31694-16-3 HCAPLUS 

CN Poly (oxy-1, 4-phenyleneoxy-l, 4-phenylenecarbonyl-l, 4-phenylene) 
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TI Crosslinked polysiloxanes 

IN West, Robert C; Zhang, Zheng-Cheng 

PATENT NO. KIND DATE APPLICATION NO. 



DATE 



PI 



US 2003198869 
WO 2003090299 
PRAI US 2002-374374P 

US 2003-367013 



AB 



IT 



RN 
CN 



Al 
Al 
P 
A 



20031023 
20031030^ 
20020422 
20030213 



US 2003-367013 
WO 2003-US8784 



20030213 
20030320 



Disclosed herein are crosslinked polysiloxane polymers having oligooxyethylene side chains. 
Lithium salts of these polymers are synthesized as liqs. and then caused to solidify in the 
presence of elevated temps, to provide a solid electrolyte useful in lithium batteries. A 
typical crosslinkable polymer was manufactured by heating 30 g polymethylhydrosiloxane 24 h at 
60° in PhMe with 102 g triethylene glycol allyl Me ether in the presence of Pt- 
divinyltetramethyldisiloxane complex catalyst. 
49718-23-2DP, Methylhydrogensilanediol homopolymer, reaction 
products with triethylene glycol allyl Me ether 

(assumed monomers, crosslinkable; crosslinked polysiloxanes having 
oligooxyethylene side chains as lithium salts for 
batteries) 
49718-23-2 HCAPLUS 

Silanediol, methyl-, homopolymer (9CI) (CA INDEX NAME) 



CM 1 

CRN 43641-90-3 
CMF C H6 02 Si 



OH 

HO—diH— CH3 

IT 31900-57-9D, Dimethylsilanediol homopolymer, 
bis (allyldimethylsilyl) -terminated 

(assumed monomers, crosslinker; crosslinked polysiloxanes having 
oligooxyethylene side chains as lithium salts for 
batteries) 
RN 31900-57-9 HCAPLUS 

CN Silanediol, dimethyl-, homopolymer (9CI) (CA INDEX NAME) 

CRN 1066-42-8 Q *f , l/ 

CMF C2 H8 02 Si ^ ' 1 1 



Y * nte£ *- w ^ ^ or ^ ° c 



H 3 C_^i-CH3 r * <?* ^^^^0 

OH ~ 

IT 9004-73-3DP, Poly [oxy (methylsilylene) ] , reaction products with 
triethylene glycol allyl Me ether 

(crosslinkable; crosslinked polysiloxanes having oligooxyethylene side 
chains as lithium salts for batteries) 
RN 9004-73-3 HCAPLUS 

CN Poly [oxy (methylsilylene) ] (8CI, 9CI) (CA INDEX NAME) 



r CH3 1 

|_ 0_diH J n 



IT 90076-65-6, Lithium bis (trif luoromethanesulf onyl) imide 

(crosslinked polysiloxanes having oligooxyethylene side chains as 
lithium salts for batteries) 

RN 9007 6-65-6 HCAPLUS 

CN Methanesulfonamide, 1, 1, 1-trif luoro-N- [ (trif luoromethyl) sulfonyl] -, lithium salt 
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Figure 3 
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Figure 4 
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TI Separator for electrolytic capacitor 

IN Tsukuda, Takahiro; Takaoka, Kazuchiyo; Hyodo, Kenji 

PA Mitsubishi Paper Mills, Ltd., Japan 

PATENT NO. KIND DATE APPLICATION NO. DATE 



PI 



JP 2003272952 A2 20030926 JP 2002-76381 20020319 

PRAI JP 2002-76381 20020319 

AB A heat-resistant separator for an electrolytic capacitor comprises a porous substrate modified 

with a silicate SinOn-1 (OR) 2n+2, where R = H, alkali metal, alkaline earth metal, (un) substituted 
Cl-18 alkyl, (un) substituted C7-21 aralkyl, or (un) substituted C6-20 aryl, and n > 2. 
IT Electrolytic capacitors 
Porous materials 

(silicate-modified separator for electrolytic capacitor) 
IT 4935-68-6 17988-16-8 

(silicate-modified separator for electrolytic capacitor) 
RN 4935-68-6 HCAPLUS 

CN Pentasiloxane, dodecaethoxy- (9CI) (CA INDEX NAME) 

OEt OEt OEt OEt OEt 
EtO_ di—O— ^i_0— ^i— 0_ ^i— 0— di_0Et 
OEt !>Et OEt OEt OEt 



RN 17988-16-8 HCAPLUS 

CN Tetrasiloxane, decamethoxy- (9CI) (CA INDEX NAME) 

OMe OMe OMe OMe 
MeO— di— 0— ^i— 0_ ^i— O— ^i— OMe 
l)Me l)Me l)Me OMe 
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Al 


20031009 


WO 


2003-US8779 


20030320 


US 


2003180624 


Al 


200109PS 


US 


2002-104352 


20020322 


US 


2003180625 


Al 


200^09?S 


US 


2002-167940 


20020612 


WO 


2003083970 
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WO 


2003083971 


Al 


20031009 

V/ \S -*J J- \J \J J/ 
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2003-US2128 
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US 


2004214090 
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US 


2004-491071 
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AB 



IT 
IT 

RN 
CN 



Disclosed is a cyclic siloxane polymer electrolyte for use in lithium electrochem. storage 
devices such as secondary batteries and capacitors. Electrolyte polymers comprising 
poly(siloxane-g-ethylene oxides) with one or more poly (ethylene oxide) side chains directly 
bonded to Si atoms are convenient to synthesize, have a long shelf life, have ionic conductivity 
of over 10-4 S/cm at room temperature, do not evaporate up to 150°, have a wide electrochem. 
stability window of over 4.5 V (vs. lithium), and are not flammable. Viscosity and conductivity 
can be optimized by controlling the size of siloxane ring or the length of poly (ethylene oxide) 
side chain. The polymer disclosed may also be used in solid electrolyte applications by use of 
solidifying agents or entrapping within solid polymers. Means to synthesize both 8 and 10 
membered rings are described using both boron and triethylamine as catalysts. 
Capacitors 

2370-88-9, Tetramethylcyclotetrasiloxane 6166-86-5, Pen tame thy lcyclopentasiloxane 

(polymer electrolyte for rechargeable electrochem. cell) 
2-370-88-9 HCAPLUS 

Cyclotetrasiloxane, 2,4,6, 8-tetramethyl- 



Me- 



Me 

>Si- 
.diH [) 

N 0 — srf 



Me 



RN 6166-8 6-5 HCAPLUS 

CN Cyclopentasiloxane, 2,4,6, 8, 10-pentamethyl- 



us zoozono^ 



Me 
^di^ 



I) h o u i 



IT 7791-03-9, Lithium perchlorate 

13537-32-1D, Fluorophosphoric acid, Li alkyl salt 

14283-07-9, Lithium tetraf luoroborate 21324-40-3, Lithium hexaf luorophosphate 

29935-35-1, Lithium hexaf luor oar senate 33454-82-9, Lithium trif late 

365460-35-1, Lithium trif luorotris (trif luor ome thy 1) phosphate 
403699-22-9, Lithium trif luorotris (per fluoroe thy 1) phosphate 

(polymer electrolytes containing cyclosiloxanes for rechargeable electrochem. cell) 
RN 7791-03-9 HCAPLUS 

CN Perchloric acid, lithium salt (8CI, 9CI) (CA INDEX NAME) 
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Step 1: Dissolve Lithium Salt and Thermal 
Initiator. 



Step 2: Mix two or more acrylate terminated 
polyalkylether comprising either or both of an 
ethylene oxide unit and a propylene oxide unit as 
a monomeric unit. 



Step 3: Cast Mixture onto Substrate. 



Step 4: Solidify in Oven or Heating Medium. 



FIGURE 2 



12/8/04, EAST version: 2.0.1.4 
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IT 117724-89-7P 612086-47-2P 

(polymer electrolytes containing lithium compds. for rechargeable electrochem. cell) 
RN 117724-89-7 HCAPLUS 

CN Cyclotetrasiloxane, 2,4,6, 8-tetrakis [2- [2- (2-methoxyethoxy) ethoxy) ethoxy] - 
2,4,6,8-tetramethyl- (9CI) (CA INDEX NAME) 

PAGE 1-A 

Me 

MeO-CH2-CH2-0-CH2— CH2- O- CH2- CH2- C) / r „^ puo 

^-Si 0 C3—CH2— CH2 



Me, 



Ji I) 



-Me 



MeO- CH 2 - CH 2 - Ol_ CH 2 - CH 2 - 0- CH 2 - CH 2 - </ ^ °—j^q_ CH2 _ CH2 _ ( 

Me 



PAGE 1-B 

— O- CH2— CH2— 0- CH2— CH2— OMe 

CH2- CH2- 0_ CH2- CH 2 - OMe 

RN 612086-47-2 HCAPLUS 

CN Cyclopentasiloxane, 2,4,6,8, 10-pentakis [2- [2- (2- 

methoxyethoxy)ethoxy]ethoxy]-2,4,6,8,10-pentamethyl- (9CI) (CA INDEX 
NAME) 



PAGE 1-A 

MeO- CH2- CH2- 0- CH2 — CH2 — 0^ CH2— CH2 — O 



v Me o 

2— CH 2 — 0-~ 2,1 31 



Me0-CH2-CH2-0-CH2-CH 2 — 0-CH2- CH2- O- ^ 0± y — -Me 

0 0 0 

^Si^ ^Si^ 



MeO-CH2-CH2-0-CH2-CH2-0-CH2-CH2-CK i J e ^ \ Q __ 



CH2- 



PAGE 1-B 

_ CH2— CH2- O- CH 2 - CH2 — 0 — CH2- CH 2 - OMe 



CH2- 0- CH2- CH2- O- CH2- CH2- OMe 
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ANSWER 9 OF 36 HCAPLUS COPYRIGHT ACS on STN 
2003:551208 DN 139:101535 ED Entered STN: 18 Jul 2003 
Production of oxyalkylene -containing aery la to- terminated polys iloxane cros si inking agents 

Kang, Yongku; Lee, Changjin; Lee, Won Sil; Noh, Kun Ae 
Korea Research Institute of Chemical Technology, S. Korea 



PATENT NO. 



KIND DATE 



APPLICATION NO. DATE 



PI US 2003134968 
US 6783897 
KR 2003040618 
JP 2003277506 

PRAI KR 2001-70969 

AB 



Al 

B2 

A 

A2 

A 



20030717 
20040831 
20030523 
20031002 
20011115 



US 2002-282214 20021028 

KR 2001-70969 20011115 
JP 2002-324866 20021108 



( of 5 



A crosslinking agent comprises Me siloxane polymer backbone, a poly (alkylene oxide) branches and 
from 2 to 4 of acrylate groups at both terminals. A solid polymer electrolyte composition 
comprises (a) 0.1-80% of the crosslinking agent, (b) 0.1-80% of a plasticizer selected from 
poly (alkylene glycol) dialkyl ethers and non-aqueous polar solvents, (c) 3-30% of a lithium salt, ] 
and (d) 0.5-5% of a curing initiator. The crosslinkable solid polymer electrolyte composition 
has a high ionic conductivity at room temperature and can be readily formed into a film suitable 
for use in large-size lithium-polymer secondary batteries applicable to elec. cars, power storage 
devices for power leveling, as well as in small-size lithium-polymer secondary batteries 
applicable to video cameras and portable data terminals, such as cellular phones and notebook 
computers. Thus, tri (ethylene glycol) allyl Me ether was hydrosilylated with 2,4,6,8- 
tetramethylcyclotetrasiloxane in the presence of a platinum catalyst producing tetraf unctional 
tri (ethylene glycol) -substituted D4 monomer in 97.4% yield. The monomer was polymerized in the 
presence of 1, 3-di (3-acryloyloxypropyl) -1, 1, 3, 3-tetramethyldisiloxane terminating agent and 
sulfuric acid to obtain a polyoxyethylene-graf ted acryloyloxy-terminated polysiloxane used as a 
crosslinkable component in solid polymer electrolyte compns . 
7439-93-2D, Lithium, salts 7791-03-9 
131718-86-OP 362060-08-OP 561065-47-2P 561065-48-3P 
(monomer; production of oxyalkylene-containing acrylate-terminated polysiloxane crosslinking agents) 
RN 131718-86-0 HCAPLUS 

CN Cyclotetrasiloxane , 2,4,6 , 8-tetramethyl-2 ,4,6, 8-tetrakis (4 , 7 , 10 , 13-tetraoxatetradec-l-yl) - 

PAGE 1-A 
Me / CH 2'3-0— 

</ \>/__ 

MeO-CH2-CH2-0-CH2-CH2-0-CH2-CH2-0- (CH213 ^ J, 



IT 
IT 



MeO- CH2- CH2- 0- CH2- CH2-0- CH2- CH2- 0- (CH2 A 



-Me 



a. »r c ° 
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— CH2-CH2-0_CH2-CH2-O-CH2-CH2-OMe 



— (CH2) 3— 0-CH2-CH2-0-CH2-CH2— 0_CH2-CH2-OMe 
RN 362060-08-0 HCAPLUS 

CN Poly (oxy-1, 2-ethanediyl) , a, a' ,a' 1 ,a' ' ' - [ (2, 4 , 6, 8-tetramethylcyclotetrasiloxane-2, 4, 6, 8-tetrayl) tetra-3, 1- 
propanediyl] tetrakis [©-methoxy- 

page l-A 

Me 

MeO L-.CH2-CH2-0-J (CH 2 )3 (CH2) 3- 

T "I ^ S v i — °^^(CH2)3- 

MeO CH2-CH2-0— I— (CH2)3^ ^ e 



_£_0_CH2 

— ^ — 0-CH2 



- CH2 -^r 



PAGE 1-B 



-CH2- 



RN 561065-47-2 HCAPLUS CN 2 , 5 , 8 , 11-Tetraoxadodecanoic acid, (2 , 4 , 6 , 8 -tetramethyl cyclotetr as iloxane - 

2,4,6, 8-tetrayl) tetra-3 , 1-propanediyl ester 



PAGE 1-A 

O Me 
MeO_CH2-CH2-Q-CH2-CH2-0_CH2-CH2-O^^Lo-. {CH2)3 n 

MeO_CH2-CH2-0^CH2-CH2-O_CH2-CH2-O-XL-Q_ (CH2)3^ ^ 
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(CH2 >3_0_lLo_ CH2- CH 2 _ 0- CH2- CH2- 0_CH 2 -CH2- OMe 
-He Q 

^ (CH 2 ) 3- 0- (L 0- CH2- CH2- Q- CH2- CH 2 - 0- CH 2 _ CH2- OMe 



RN 561065-48-3 HCAPLUS 

CN Poly(oxy-l,2-ethanediyl) , a, a', a' ',a' ' '-[(2,4,6,8- 

tetramethylcyclotetrasiloxane-2, 4, 6, 8-tetrayl) tetrakis (3, 1- 
propanediyloxycarbonyl) ] tetrakis [G>-methoxy- (9CI) (CA INDEX NAME) 

PAGE 1-A 

0 Me 
„eO_LcH 2 _CH 2 _0J_^ (CH 2 , 3 ^ " ^ 3 "° 

L -I" V/ n q 



I, 

MeO ^-CH2~CH2-0~^— t-0_ (CH2>5"" ^ 



M6 ^o Ji^ Me 



0 Nsi-C \ 



(CH2)3~0- 
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— li 0— CH2- CH2 OMe 
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_lc L_ 0- CH2- CH2 1 OMe 



3r 



IT 21324-40-3, Lithium hexaf luorophosphate 33454-82-9, 
Lithium trifluoromethanesulfonate 

(oxyalkylene-containing acrylate-terminated polysiloxanes used in compns. 
for lithium secondary batteries) 
RN 21324-40-3 HCAPLUS 

CN Phosphate ( 1-) , hexafluoro-, lithium (8CI, 9CI) (CA INDEX NAME) 



RN 33454-82-9 HCAPLUS 

CN Methanesulfonic acid, trifluoro-, lithium salt (SCI, 9CI) (CA INDEX NAME) 

F 

F— t- S03H 
F 



IT 7439-93-2D, Lithium, salts 7791-03-9 

, Lithium perchlorate 14283-07-9, Lithium tetrafluoroborate 
29935-35-1, Lithium hexaf luoroarsenate 90076-65-6, 
Lithium bis ( trif luoromethylsulf onyl) imide 

(oxyalkylene-containing acrylate-terminated polysiloxanes used in compns. 
for lithium secondary batteries) 
RN 7439-93-2 HCAPLUS 

CN Lithium (7CI, 8CI, 9CI) (CA INDEX NAME) 
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RN 7791-03-9 HCAPLUS 

CN Perchloric acid, lithium salt (8CI, 9CI) (CA INDEX NAME) 
o 

Q=^l-OH 

% 
• Li 

RN 14283-07-9 HCAPLUS 

CN Borate (1-), tetraf luoro-, lithium (8CI, 9CI) (CA INDEX NAME) 



5 



#Li + 

RN 29935-35-1 HCAPLUS 

CN Arsenate(l-), hexafluoro-, lithium (8CI, 9CI) (CA INDEX NAME) 



V 



RN 90076-65-6 HCAPLUS 

CN Methanesulfonamide, 1, 1, 1-trif luoro-N- [ (trif luoromethyl) sulfonyl] -, 
lithium salt (9CI) (CA INDEX NAME) 

O O 
F3C-'s-NH-i-CF3 

• Li 

IT 561065-50-7DP, acryloyloxy-terminated 561065-52-9DP, 

acryloyloxy-terminated 561065-55-2DP, acryloyloxy-terminated 

(production of oxyalkylene-containing acrylate-terminated polysiloxane crosslinking agents) 
RN 561065-50-7 HCAPLUS 

CN Cyclotetrasiloxane, 2,4,6, 8-tetramethyl-2, 4 , 6, 8-tetrakis (4, 7, 10, 13- 
tetraoxatetradec-l-yl)-, homopolymer (9CI) (CA INDEX NAME) 

CM 1 

CRN 131718-86-0 
CMF C44 H96 O20 Si4 

PAGE 1-A 
Me .("2)3-0 



MeO- CH2- CH2- O- CH2- CH2- O- CH2- CH2- O- (CH2 ) 3. j . jj 
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PAGE 1-B 



CH2- CH2- 0_ CH2— CH2 — 0_ CH2 — CH2 — OMe 



— (CH2) 3— O— CH2— CH2— 0-CH2— CH2— 0-CH2-CH2-OMe 
RN 561065-52-9 HCAPLUS 

CN Poly(oxy-l,2-ethanediyl) , a, a 1 ,a' ' ,a' ' '-[ (2, 4, 6, 8- 

tetramethylcyclotetrasiloxane-2, 4, 6, 8-tetrayl) tetra-3, 1- 
propanediyl] tetrakis (co-methoxy-, homopolymer (9CI) (CA INDEX NAME) 

CM 1 

CRN 362060-08-0 

CMF (C2 H4 0)n (C2 H4 0)n (C2 H4 O) n (C2 H4 0)n C20 H48 08 Si4 

CCI PMS 
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„ e O_f_CH2_CH2-C^_ ,CH2)^7°" X «CH2» 3-[-^CH 2 _ 



- CH2 -}rr 

- CH2 "^T 



PAGE 1-B 



OMe 



RN 561065-55-2 HCAPLUS 

CN Cyclotetrasiloxane, 2,4, 6, 8-tetramethyl-2, 4, 6, 8-tetrakis (4, 7, 10, 13- 
tetraoxatetradec-l-yl)-, polymer with a,a',a M ,a" 

'-[(2,4,6, 8-tetramethylcyclotetrasiloxane-2, 4, 6, 8-tetrayl) tetra-3, 1- 
propanediyl] tetrakis [co-methoxypoly (oxy-1, 2-ethanediyl) ] 

CM 1 

CRN 362060-08-0 

CMF (C2 H4 0)n (C2 H4 0)n (C2 H4 0) n (C2 H4 O) n C20 H48 08 Si4 
CCI PMS 

PAGE 1-A 



MeO f CH 2 -CH 2 -0 1 <CH 2 ) 3 <CH 2 ) 3— f-0_CH 2 

Me ^ I, 

MeO^CH2-CH 2 ^C^(CH 2 )^7 0 ^ N{CH2)3 -^^ CH2 — 



- CH2 ^r 
- CH2 ^r 



PAGE 1-B 



CM 2 

CRN 131718-86-0 
CMF C44 H96 020 Si4 

PAGE 1-A 
Me / CH 2>3-<^ 

MeO-CH 2 -CH2-0-CH2-CH2-O^CH 2 -CH2-0- {CH 2 )3__J i (j 

7 ^Me 

MeO_ CH2— CH 2 - 0_ CH 2 ~ CH 2 — 0_ CH 2 - CH2- 0_ (CH2 J 3 
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CH2- CH2- O- CH2 — CH2 — 0_ CH2 — CH2 — OMe 

— (CH 2 ) 3— 0_CH2— CH2— 0—CH2— CH2— O— CH2— CH2— OMe 

IT 18001-97-3P 104104-82-7P 

(production of oxyalkylene-containing acrylate-terminated polysiloxane 
crosslinking agents) 
RN 18001-97-3 HCAPLUS 

CN 1-Propanol, 3,3' - ( 1, 1, 3, 3-tetramethyl-l, 3-disiloxanediyl) bis- 



Me Me 
HO- (CH 2 ) 3 — S>i — 0 — jji — (CH2 ) 3 — OH 
tJe tie 

RN 104104-82-7 HCAPLUS 

CN 1, 2-Propanediol, 3, 3 1 - [ (1, 1/ 3, 3-tetramethyl-l, 3-disiloxanediyl)bis (3, 1- 
propanediyloxy)]bis- (9CI) (CA INDEX NAME) 

OH Me Me OH 

HO_CH2_fcH_CH2-0_ (CH2 ) 3— ^i_0_s!i-. (CH2) 3 — O — CH2 — ^H— CH2 — OH 

tie tie 

IT 2370-88-9, 2 , 4 , 6, 8-Tetramethylcyclotetrasiloxane 3277-26-7 
, 1,1, 3,3-Tetramethyldisiloxane 
RL: RCT (Reactant); RACT (Reactant or reagent) 

(production of oxyalkylene-containing acrylate-terminated polysiloxane 
crosslinking agents) 
RN 2370-88-9 HCAPLUS 

CN Cyclotetrasiloxane, 2, 4, 6, 8-tetramethyl- 



Me 

hW — 0 

Me ^ X 0_SiTH 



Me 



RN 3277-26-7 HCAPLUS 

CN Disiloxane, 1, 1, 3, 3-tetramethyl- (6CI, 7CI, 8CI, 9CI) (CA INDEX NAME) 
Me2SiH_0_SiHMe2 

IT 17898-71-4P 561065-49-4P 

RL: IMF (Industrial manufacture) / RCT (Reactant); PREP (Preparation); RACT 
(Reactant or reagent) 

(terminating agent; production of oxyalkylene-containing acrylate-terminated 
polysiloxane crosslinking agents) 
RN 17898-71-4 HCAPLUS 

CN 2-Propenoic acid, (1, 1 , 3, 3-tetramethyl-l, 3-disiloxanediyl) di-3, 1- 
propanediyl ester (9CI) (CA INDEX NAME) 



0 Me Me 0 

H 2 C=CH_l!_0_ (CH2 ) 3 — £>i — 0 — sli — ( CH 2 ) 3- O- H- CH= CH 2 

tie tie 

RN 561065-49-4 HCAPLUS 

CN 2-Propenoic acid, (1, 1, 3, 3-tetramethyl-l, 3-disiloxanediyl) bis (3, 1- 
propanediyloxy-3,l,2-propanetriyl) ester (9CI) (CA INDEX NAME) 

PAGE 1-A 

O O 
0 O-'i— CH=CH2 Me Me H2C=CH_t-0— 
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ANSWER 12 OF 36 HCAPLUS COPYRIGHT ACS on STN 
2003:15537 DN 138:74288 ED Entered STN: 08 Jan 2003 

Polymer electrolytes and polyethylene glycol -containing crosslinked polysiloxanes therefor 

Iwatani, Keizo; Yoza, Akira; Oikawa, Takao; Yamamoto, Yasuhiro 
Chi s so Corp., Japan 

APPLICATION NO. DATE 



5 



PATENT NO. 



KIND DATE 



JP 2001-188321 



20010621 



JP pub - ijz/o 



JP 2003002974 A2 20030108 

JP 2001-188321 20010621 

The electrolytes, showing good flexibility and high ion conductivity, comprise Li salts and 
crosslinked polysiloxanes having trifunctional Si and polyoxyethylene repeating units,. The 
polysiloxanes may be represented by [X (OX2H4 ) qlOYl ] nZm[ (R2SiO) rSi03/2] p [X = Cl-6 alkyl; Yl - C2 
20 alkylene; Z = group both-ends-terminated with C2-20 alkylene; R = Xl-6 alkyl; ql, n, m >1; r 
0, 1; p = 4-60; n + 2m = p] . Thus, triethylene glycol allyl Me ether 0.803, polyethylene -glycol 
dlallyl ether 0.748, and 1, 3, 5, 7, 9, 11, 13, 15-octakis (dimethylsiloxy) pentacyclo [9. 5 . 1 . 13, 9 

15,15.1.7,13]octasiloxane 1.00 g were reacted at 80-120° in the presence of Pt- 
divinyltetramethyldisiloxane complex to give a crosslinked product, 0.1 g of which was reacted 
with 5.98 + 10-3 g LiC104 in THF to give a solid electrolyte showing ion conductivity 1.8 + 10-5 
S/cm and flexural modulus 0.53 MPa at room, temperature 
Capacitors 

(electrolytes for; high-ion-conductivity and flexible solid 

electrolytes of polyethylene glycol-containing POSS-Li complexes) 
7439-93-2DP, Lithium, poly (ethylene oxide) -oligosilsesquioxane 
complexes, hydrochlorate- containing 481052-04-4DP, reaction products 
with triethylene glycol allyl Me ether, lithium complexes, 
hydrochlorate -containing 

(high-ion-conductivity and flexible solid electrolytes of 

polyethylene glycol-containing POSS-Li complexes) 
7439-93-2 HCAPLUS 

Lithium (7CI, 8CI, 9CI) <CA INDEX NAME) 



RN 481052-04-4 HCAPLUS 

CN Pentacyclo [9.5.1.13,9.15,15.17,13] octasiloxane, 

octakist (dimethylsilyl)oxy]-, polymer with a-2-propenyl-CD- (2- 
propenyloxy)poly(oxy-l,2-ethanediyl) (9CI) (CA INDEX NAME) 

CM 1 

CRN 125756-69-6 

CMF C16 H56 O20 Sil6 



Me2SiH-0 



Me2SiH- 0^ 



Me2SiH_0-^ 



Me2SiH-d' 
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,0-SiHMe2 



. SiHMe2 
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< -0-SiHMe2 



SiHMe2 



CM 2 

CRN 59788-01-1 

CMF (C2 H4 0)n C6 H10 O 

CCI PMS 



H2C=CH_CH2-0 L CH2-CH2-0 L_CH2-CH = CH2 
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L69 ANSWER 14 OF 36 HCAPLUS COPYRIGHT ACS on STN 
AN 2002:553509 DN 137:127526 ED Entered STN: 26 Jul 2002 
TI Electrolyte composition with high ion conductivity and high ion 
transport number and nonaqueous electrolyte secondary batteries 

IN Wariishi, Koji; Sen, Masakazu; Ono, Michio 
PA Fuji Photo Film Co., Ltd., Japan 

PATENT NO. KIND DATE APPLICATION NO. DATE 



20011023 

/Jo hakift^ 



AB The compns. contain (A) >1 compds . selected from I, R21L21A+ (L22R22 ) (L23R23) (L24R24 ) X- and 
R31L31N+(L32R32) :C[N(L33R33) (L34R3 4 ) ] [N (L35R35) (L36R36) ] X- (Q = group for forming 5- or 6- 
membered aromatic cation; Lll-12, L21-24, L31-36 = (un) substituted alkylene (oxy) and/or 
alkenylene(oxy) ; Rll-12, R21-24, R31-36 = H, OM(OR)n, may form ring; >1 of Rll-12, R21-24, R31-36 
- OM(OR)n; R = (un) substituted alkyl or aryl; M = Si, B, Ti, Al, Ge, Sn; nl = 0, natural number; 
X- = anion) and (B) salts of Group IA or IIA ions. Preferable Markush structures for I are 
further specified. Also claimed are solid electrolyte compns. containing crosslinked compds. of 
component A, obtained by reaction of A with compds. having >2 nucleophilic groups in a mol . , 
instead of component A. Nonaq. electrolyte secondary batteries with the said electrolyte compns. 
are also claimed. Batteries with high capacity and excellent cycle characteristics are obtained. 

IT 7439-93-2DP, Lithium, polyoxyalkylene-ionene polymer complexes 
444046-12-2DP, lithium complex 

(ammonium compound-Li salt mixts. or their 

crosslinked solids as electrolytes for nonaq. secondary batteries) 
RN 444046-12-2 HCAPLUS 

CN lH-Imidazolium, l-methyl-3- [2- [ (triethoxysilyl) oxy] ethyl] -, salt with 
1,1, 1-trif luoro-N- [ ( trif luoromethyl ) sulfonyl Jmethanesulf onamide (1:1), 
polymer with 7, 7, 9, 9-tetramethyl-3, 6, 8, 10, 13-pentaoxa-7, 9- 
disilapentadecane-1, 15-diol (9CI) (CA INDEX NAME) 

CM 1 

CRN 61854-15-7 
CMF C12 H30 07 Si2 

HO — CH2 — CH2 — 0 — CH2,— CH2 — O Me 

Me— i i— O— di_ Me 

Je 0—CH2— CH2 — 0—CH2— CH2— OH 

CM 2 

CRN 444045-88-9 

CMF C12 H25 N2 04 Si . C2 F6 N 04 S2 
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CRN 444045-87-8 
CMF C12 H25 N2 04 Si 
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L69 ANSWER 15 OF 36 HCAPLUS COPYRIGHT ACS on STN 

AN 2001:718125 HCAPLUS Full-text 
DN 135:273945 

ED Entered STN: 02 Oct 2001 . ... 

TI Cross linkable polymer -based electroconductive coatings, waterproof 
electric conductors, and their manufacture 

IN Saito, Takashi; Uzawa, Masashi 
PA Mitsubishi Rayon Co., Ltd., Japan 

PATENT NO. KIND DATE APPLICATION NO. DATE 



PI JP 2001270999 A2 20011002 JP 2000-362863 20001129 

PRAI JP 2000-14099 A 20000119 

OS MAR PAT 135:273945 

AB The coatings, useful for batteries, capacitors, chemical sensors, etc., comprise (a) water- 
soluble electroconductive polymers bearing sulfonic acid groups and/or carboxyl groups, (b) 
solvents, (c) silane coupling agents YXSiR43R44R45 [R43, R44, R45 = H, Cl-6 alkyl(oxy), amino, 
acetyl, Ph, halo; X = (CH2)n or (CH2 ) nO (CH2 ) m (n, m = 0-6 integer); Y = OH, thiol, amino, and/or 
epoxy], and optional (d) colloidal Si02 with grain size of 1-300 nm. The polymers may have 
skeleton of (phenylene) vinylene, thienylene, pyrrolylene, (imino) phenyl ene, isothianaphthene, 
furylene, and/or carbazolylene (Markush given) . The polymers may be prepared by oxidative 
polymerization of alkoxy-substituted aminobenzenesulfonic acids, their alkali metal salts, and/or 
their (substituted) ammonium salts in basic solns. The coatings are formed on supports and 
treated at ordinary temperature-250° . Thus, an aqueous composition of 5:1 (part) 2-aminoanisole- 
4-sulfonic acid homopolymer/y- glycidoxypropyltrimethoxysilane was applied on a glass plate and 
treated at 25° to give a coating showing surface resistivity 5.0 + 105 Q/.box. and good water 
resistance. 

IT 919-30-2, y-Aminopropyltriethoxysilane 

(coupling agents; sulfonic acid- and/or carboxyl-bearing conducting 

polymers for waterproof antistatic coatings) 
RN 919-30-2 HCAPLUS 

CN 1-Propanamine, 3- (triethoxysilyl) - (9CI) (CA INDEX NAME) 



OEt 

EtO—S 1 !— (CH2) 3— NH2 
OEt 



OL or C or J - 3- 
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1998:406008 DN 


129:82389 


ED Entered STN: 02 Jul 1998 


TI 


Copolyethers and solid polymer electrolytes and secondary 


Datteries 


IN 


Watanabe, Masayoshi; Miura, 


Katsuhito; 


Yanagida, Masanori; 




PA 


Daiso Co. , Ltd- , 


Japan 










PATENT NO. 


KIND 


DATE 


APPLICATION NO. 


PI 


WO 9825990 




Al 


19980618 


WO 1997-JP4499 


n ft m i ono 

199 /lzUo 


CA 2244904 


AA 


19980618 


CA 1997-2244904 


1 ftft*"f T 1 AO 

199 / lzUo 




EP 885913 


Al 


19981223 


EP 199/-94olo<£ 


1 QQT 1 9HP 




EP 885913 


Bl 


20030416 








CN 1210548 


A 


19990310 


cn i9y/-iy^iiy 






CN 1094494 


B 


2002H20 








TW 444044 


B 


20010701 


TW 1997-86118417 


19971208 




JP 3223978 


B2 


200H029 


JP 1998-526483 


19971208 




US 6180287 \ 


Bl 


20010130 


US 1998-101971 


19980730 


PRAI 


JP 1996-328422 


A 


19961209 








JP 1996-345244 


A 


19961225 








WO 1997-JP4499 


W 


19971208 







AB Solid polymer electrolytes prepared by blending (1) copolyether comprising a main chain derived 
from ethylene oxide mols. and a side chain having two oligooxyethylene groups with (2) an 
electrolytic salt and, if necessary, (3) a plasticizer selected from aprotic organic solvents, 
derivs. and metal salts of polyalkylene glycols having Mn 200-5000, and metal salts of the 
derivs. are superior to the solid electrolytes of the prior art in ionic conductivity and 
excellent in processability, moldability and mech. strengths. Secondary batteries can be 
produced by combining the solid polymer electrolytes with a neg. electrode of metallic lithium 
and a pos. electrode of cobalt lithium. 2-Glycidoxy-l, 3-bis (2- methoxyethoxy) propane and 
ethylene oxide were copolymd. and cast together with LiC104 to give a film with elec. 
conductivity 8.7 x 10-4 S/cm. 

7439-93-2D, Lithium, polyoxyalkylene complexes, uses 7791-03-9, Lithium perchlorate 

(copolyethers and solid polymer electrolytes and secondary batteries) 
31900-57-9D, Dimethyl silanediol homopolymer, trimethylsilyl- 
terminated 42557-10-8, Polyoxydimethylsilylene, trimethylsilyl- 
terminated 156118-35-3D , Dime thy lsilanediol-methyl silanediol 
copolymer, trimethylsilyl- terminated 

(copolyethers and solid polymer electrolytes and secondary 
42557-10-8 HCAPLUS 

Poly [oxy (dimethylsilylene) ] , a- (trimethylsilyl) -ffl- 
[ (trimethylsilyl)oxy]- (9CI) (CA INDEX NAME) 



IT 



IT 



RN 
CN 



batteries) 



Me3Si- 



Me 



.0_SiMe3 



RN 156118-35-3 HCAPLUS 

CN Silanediol, dimethyl-, polymer with methylsilanediol (9CI) (CA INDEX NAME) 
CM 1 

CRN 43641-90-3 

CMF C H6 02 Si J ~ \ 

l„ks hbu *r c or d ~ J- 

OH | _ 

HO_^iH_CH3 U ~ CJ 



CM 2 

CRN 1066-42-8 
CMF C2 H8 02 Si 



OH 

H3C — di— CH3 
OH 



C 1 u 
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AN 1999-573642 (49) DNN N1999-422963 DNC C1999-167488 ]q ^ 0 

TI Pol ye the r copolymer and crosslinked solid polymer electrolyte. 
IN HIGOBASHI, H; MIURA, K; NAKAMURA, S; YANAGIDA, M 

PA (OSAS) DAI SO CO LTD /} > I O^aA ^1 S 0 £ ot <J > 

PI EP 945476 Al 19990929 (199949)* EN 20 C08G065-14 la* ^ I 

JP 11269263 A 19991005 (199953) 14 C08G065-24 

US 6159389 A 20001212 (200067) H01G001-74 

JP 3301378 B2 20020715 (200253) .13 C08G065-24 ' i "> l 

EP 945476 Bl 20040303 (200417) EN C08G065-14 - of £ a C 01 — 1 

DE 69915148 E 20040408 (200425) C08G065-14 O- 

PRAI JP 1998-75409 19980324 
AB EP 945476 A UPAB: 19991124 

NOVELTY - A copolymer obtained by combining epipchlorohydrin, ethylene oxide, and a crosslinkable oxirane 
compound gives a solid electrolyte of superior ionic conductivity without plastic deformation or flow at high 
temperatures. 

DETAILED DESCRIPTION - A polyether copolymer having a weight average molecular weight, Mw, of 104 to 107 
comprises (mol.%): 

(A) a repeating unit of formula (I) (4-40 mol.%); 

(B) a repeating unit derived from a monomer of formula (II) (59-95 mol.%); and 

(C) a repeating unit derived from a monomer of formula (IIIA or IIIB) (0.001-15 mol.%): 

Rl and R2 = substituent containing an ethylenically unsaturated group, a reactive silicon group or a 
terminal epoxy group of formula (IV) : 

R3 = a divalent organic residue comprising at least one C, 0, or H. 
INDEPENDENT CLAIMS are included for: 

(1) a crosslinked material obtained by utilizing the reactivity of a crosslinking component of the 
polyether copolymer, of an ethylenically unsaturated group of the copolymer, the Si group, or the side chain 
epoxy group; 

(2) a crosslinked solid polymer obtained by mixing a crosslinking material crosslinked by utilizing the 
reactivity of a crosslinking monomer component of the polyether copolymer with an electrolyte salt compound; 
and 

(3) a battery comprising the crosslinked solid polymer electrolyte. 

USE - The solid electrolyte is useful for batteries, capacitors, sensors, elect rochromic devices, and as 
an antistatic agent for rubber and plastics. 

ADVANTAGE - S - The solid electrolyte has superior processability, moldability, mechanical strength, 
flexibility, and heat resistance. 
TECHNOLOGY FOCUS - ORGANIC CHEMISTRY - Preferred Components: The polyether copolymer has a weight average molecular 
weight 105 to 5.106, comprising 9-30 mol.% of (A ) 90-69 mol.% of (B) and 0, .0-10 mol.% of (C) . (C) is at 
least one crosslinking component selected from allyl glycidyl-, 
allyl phenyl glycidyl-, or vinyl glycidyl ether, glycidyl (meth) acrylate-, sorbate-, cinnamate-, or crotonate, 
Component (C) is at least one monomer selected from: 3-glycidylpropyltrimethoxysilane, 3- 

glycidoxypropylmethyldimethylsilane, 4- (1,2- epoxy) butyltrimethoxysilane, 5- ( 1, 2-epoxy) pentyltrimethoxysilane, or 
2-(3,4- e poxycyclohexyl)ethyltrimethoxysilane, or 2, 3-epoxypropyl-2, 3-2-methylpropyl-, ethylene glycol-2,3- 
epoxypropyl-2, 3-epoxy-2-methyl propyl ether, 2-methyl-l, 2, 3, 4-diepoxybutane, 2-methyl-l, 2, 3, 4-diepoxypentane, 
hydroquinone-2,3-epoxypropyl-2,3-methyl propyl-, and catechol-2, 3-epoxypropyl-2, 3-epoxy-22-methyl propyl ether. 
The crosslinking is obtained by utilizing a radical initiator selected from an organic peroxide and an azo 
compound, or crosslinking by using active energy radiation, i.e. UV or electron radiation, a hydrosilation reaction 
with a compound having at least two Si hydride groups, crosslinking by using polyamines or acid anhydrides. The 
crosslinked solid polymer electrolyte is obtained by mixing a crosslinked material obtained by utilizing the 
reactivity of a reactive Si group, a reactive side chain epoxy group, of the polyether copolymer with an 
electrolyte salt compound. The electrolyte salt compound is a crosslinked solid polymer electrolyte where the 
electrolyte salt compound is a compound composed of a cation selected from a metal cation, an ammonium, amidinium, 
or guanidinium ion, and an anion selected from chloride, bromide, iodide, perchlorate, thiocyanate, 
tetrafluoroborate, nitrite, AsF6-, PF6-, strearylsulf onate, octylsulfonate, dodecyl benzenesulfonate, 

naphthalenesulfonate, dodecylnaphthalene, 7, 7, 8, 8-tetracyano-p-quinodimethane, X1S03-, (X1S02 (X2S02)N)-, 
(X1S02) (X2S02) (X3S02)C)-, and ((X1S02)( X2S02)YC)-. XI, X2, and X3 = 1-6 C perf luoroalkyl, Y = nitro, nitroso, 
carbonyl, carboxyl, or cyano, and XI, X2, X3, and Y = an electron attractive group. The metal cation is selected 
from Li, Na, Rb, Co, Ni, Cu, Zn, Mn, Fe, Co, Ni, Cu, Zn, and Ag, or from a transition metal. The formulation ratio 
of the electrolyte salt compound to the polyether copolymer is such that the molar ratio of the number of moles of 
electrolyte salt compound to the total number of moles of ether oxygen in the polyether copolymer is 0.0001-5. 
ABEX EP 945476 Al UPTX: 19991124 

EXAMPLE - After replacing the atmosphere in a 4-neck flask by nitrogen, ethylene oxide (100 g) was 
added gradually to a mixture of allyl glycidyl ether catalyst (11 g) , epichlorohydrin (81 g) , and n- 
hexane (500 g) in the flask, and polymerization was carried out for 20 hours at 20degreesC, and 
terminated with methanol. 

The polymer was isolated by decantation, dried at 40degreesC at normal pressure over 10 hours, to give 
185 g of polymer, Tg of -32degreesC, Mw of 1,300,000, heat of fusion 29 J/g. The polymer (1 g) and 
dicumyl peroxide (0.015 g) as crosslinking agent were dissolved in acetonitrile (5 ml), and the 
resultant solution was mixed with lithium perchlorate (electrolyte salt compound) so that a molar 
ratio of electrolyte salt compound to the total number of moles of copolymer ether oxygen was 0.05. 
This solution was cast on a polytetraf luoroethylene mold, followed by drying and 
further heating under nitrogen at 150 degrees C over 3 hours, to give a film. 

The flexibility and conductivity values of the film were not broken and 2.2 x 10-6 respectively. The corresponding 
values for a similar film obtained without using a crosslinking agent were broken and 5.7.10-9, i.e. the 
conductivity of the second film was much less than that of the first. 

CMC UPB 19991124 M3 *11* B414 B712 B713 B720 B741 B742 B743 B744 B760 B796 B798 B799 B832 B833 M210 M211 
M212 M213 M214 M215 M216 M220 M221 M222 M223 M224 M225 M226 M231 M232 M233 M250 M272 M281 M282 M283 M320 M411 M510 
M520 M530 M540 M620 M781 M782 M904 M905 Q132 Q454 R023 
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cyclohexanone, 2, 6-bis(4-azidobcnzal) 
4-methylcyclohexanone, 4, 4'-diazidostilbene-2, 
2'-disulfonic acid, 13-bis (4'-az!dobenzal)-2-propanone-2 f - 
sulfonic acid and 1,3-bis (4*-azidocinnacylidene)-2- 
propanone. 

As a crosslinking aid, there can be optionally used eth- 
ylene glycol diacrylate, diethylene glycol di aery late, trieth- 
ylene glycol diacrylate, polyethylene glycol diacrylate, eth- 
ylene glycol dimethacrylate, diethylene glycol 
dimethacrylate, triethylene glycol dimethacrylate, polyeth- 
ylene glycol dimethacrylate, oligoethylene glycol diacrylate, 
oligoethylene glycol dimethacrylate, propylene glycol 
diacrylate, propylene glycol dimethacrylate, oligopropylene 
glycol diacrylate, oligopropylene glycol dimethacrylate, 1, 
3-butylene glycol diacrylate, 1, 4-butylene glycol diacrylate, 
1, 3-glycerol dimethacrylate, 1, 1, 1-trimethylolpropane 
dimethacrylate, 1, 1, 1-trimethylolethane diacrylate, pen- 
taerythritol trimethacrylate, 1, 2, 6-hexanetriacrylate, sorbi- 
tol pentamethacrylate, methylenebisacrylamide, metbyl- 
enebismethacrylamide divinyl benzene, vinyl methacrylate, 
vinyl crotonate, vinyl acrylate, vinyl acetylene, trivinyl 
benzene, triallyl cyanyl sulfide, divinyl ether, divinyl sulfo 
ether, diallyl phthalate, glycerol trivinyl ether, allyl 
methacrylate, allyl acrylate, diallyl maleate, diallyl 
fumarate, diallyl itaconate, methyl methacrylate, butyl 
acrylate, ethyl acrylate, 2-ethylhexyl acrylate, lauryl 
methacrylate, ethylene glycol acrylate, triallyl isocyanurate, 
maleimide, phenylmaleimide, N,N-m- 
phenylenebismaleimide, p-quinonedioxime, maleic anhy- 
dride and itaconic acid. 

As a crosslinking agent having a silicon hydride group, 
which is used for crosslinking the ethylenically unsaturated 
group, a compound having at least two silicon hydride 
groups can be used. Particularly, a polysiloxane compound 
or a polysilane compound is preferable. 

Examples of the polysiloxane compound include a linear 
polysiloxane compound represented by the formula (a-1) or 
(a-2), or a cyclic polysiloxane compound represented by the 
formula (a-3). 

(a-l) 



R J1 R 14 R 16 


R J7 


» 1 1 1 

R ,2 -Si O-fSi O^Si— 


1 

-O^-Si— 


R 13 R 15 H 




R ll R 13 R J5 




1 1 1 

H Si O— tSi — O^q-Si 




R 12 R 14 |l6 





(a-3) 

? 

— tO Si^r 

R 11 
R 12 

' f/Si — o^J 

R 13 

In the formulas (a-l) to (a-3), R 11 , R 12 , R 13 , R 14 , R 15 , R 16 , 
R 17 , R 18 and R 19 respectively represent a hydrogen atom or 
an alkyl or alkoxy group having 1 to 12 carbon atoms; and 
q and r are an integer provided that r^2, q^0,2^q+r^300. 
As the alkyl group, a lower alkyl group such as a methyl 
group and an ethyl group is preferable. As the alkoxy group, 
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a lower alkoxy group such as a methoxy group and an 
ethoxy group is preferable. 

As the polysilane compound, a linear polysilane com- 
pound represented by the formula (b-1) can be used. 

5 

(b-1) 

R 20 H 

R 21 i-S^7tS^ r -R 24 
10 In r b 

In the formula (b-1), R 20 , R 21 , R 22 , R 23 and R 24 respec- 
tively represent a hydrogen atom or an alkyl or alkoxy group 

15 having 1 to 12 carbon atoms; and s and t are an integer 
provided that t^2, s^O, 2^s+t^l00. 

Examples of the catalyst of the hydrosilylation reaction 
include transition metals such as palladium and platinum or 
a compound or complex thereof Furthermore, peroxide, 
amine and phosphine can also be used. The most popular 

20 catalyst includes dichlorobis(acetonitrile)palladium(II), 
chlorotris(triphenylphosphine)rhodium(I) and chloroplatinic 
acid. 

As the crosslinking method of the copolymer wherein the 
reactive functional group is a reactive silicon group, the 

25 crosslinking can be conducted by the reaction between the 
reactive silicon group and water. In order to increase the 
reactivity, there may be used, as a catalyst, organometal 
compounds, for example, tin compounds such as dibutyltin 
dilaurate, dibutyltin maleate, dibutyltin diacetate, tin octy- 

30 late and dibutyltin acetylacetonate; titanium compounds 
such as tetrabutyl titanate and tetrapropyl titanate; aluminum 
compounds such as aluminum trisacetyl acetonate, alumi- 
num trisethyl acetoacetate and diisopropoxyaluminum ethy- 
lacetoacetate; or amine compounds such as butylamine, 

35 octylamine, laurylamine, dibutylamine, monoethanolamine, 
diethanolamine, triethanolamine, diethylenetriamine, 
trietylenetetraamine, cyclohexylamine, benzylamine, 
diethylaminopropylamine, guanine and diphenylguanine. 
As the crosslinking method of the copolymer wherein the 

40 reactive functional group is an epoxy group, polyamines, 
acid anhydrides and the like can be used. 
Examples of the polyamines include aliphatic polyamines 
. such as diethylenetriamine, dipropylenetriamine, 
triethylene tetramine, te t rae thylenep en t amine, 

45 dimethylaminopropylamine, diethylaminopropylamine, 
dibutylaminopropylamine, hexamethylenediamine, 
N-aminoethylpiperazine, bis-aminopropylpiperazine, trim- 
ethylhexamethylenediamine and dihydrazide isophthalate; 
and aromatic polyamines such as 4, 4 , -diaminodiphenyl 

50 ether, diaminodiphenyl sulfone, m-phenylenediamine, 2, 
4-toluylenediamine, m-toluylenediamine, 
o-toluylenediamine and xylylenediamine. The amount of the 
polyamine varies depending on the type of the polyamine, 
but is normally within the range from 0.1 to 10% by weight 

55 based on the whole composition constituting the solid poly- 
mer electrolyte. 

Examples of the acid anhydrides includes maleic 
anhydride, dodecenylsuccinic anhydride, chlorendic 
anhydride, phthalic anhydride, pyromellitic anhydride, 

60 hexahydrophthalic anhydride, methylhexahydrophthalic 
anhydride, tetramethylenemaleic anhydride, tetrahydro- 
phthalic anhydride, methyltetrahydrophthalic anhydride and 
trimellitic anhydride. The amount of the acid anhydrides 
varies depending on the type of the acid anhydride, but is 

65 normally within the range from 0.1 to 10% by weight based 
on the whole composition. In the crosslinking, an accelerator 
can be used. In the crosslinking reaction of polyamines, 
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Salts of pentacyclic or tetrapentalene derived anions, and their uses as 
ionic conductive materials 

Armand, Michel; Michot, Christophe; Gauthier, Michel; Choquette, Yves 
Hydro-Quebec, Can.; Centre National De La Recherche Scientifique (CNRS) 
PATENT NO. KIND DATE APPLICATION NO. DATE 
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This invention describes ionic compds. where the anionic charge is delocalized. One compound of the 
invention contains an anionic part associated with at least one mono- or multivalent cationic part Mm+, in a 
number sufficient to ensure electronic neutrality of the material. M can be a hydronium, nitrosyl NO+, an 
ammonium NH4 + , a metallic cation with valence m, an organic cation having a valence m, or an organometallic 
cation having valence m. The anionic charge is carried by a new pentacyclic moiety or derivative of 
tetrapentalene carrying electroattractive substituents . The compds. are used notably for ionic conduction, 
electronic conductors, dyes and colorants, and catalysts for diverse chemical reactions. 
They can also be used as electrolytes in fuel cells and batteries. 
Polyoxyalkylenes, processes 

(electrolyte complexes with lithium salts 
Secondary batteries 
Polymer electrolytes 
Alkali metal salts 
7580-67-8, Lithium hydride 

(salts of pentacyclic or tetrapentalene derived anions, and 
their uses as ionic conductive materials) 
156118-35-3DP, 2- (5-cyano-l, 3, 4-triazole) -4 , 4-dif luorobutyl-, lithium salt 
(surfactant and antistatic; salts of pentacyclic or tetrapentalene 
derived anions, and their uses as ionic conductive materials) 
156118-35-3 HCAPLUS 

Silanediol, dimethyl-, polymer with methylsilanediol 
CM 1 

CRN 43641-90-3 
CMF C H6 02 Si 



OH 

H0_^iH_CH3 

CM 2 

CRN 1066-42-8 
CMF C2 H8 02 Si 

OH 

H3C_^i_CH3 
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Microporous solid electrolytes for lithium secondary batteries 

Jang, Dong Hun; Kim, Sa Heum; Kim, Han Jun; Hong, Sung Min 
Finecell Co., Ltd., S. Korea 



PATENT NO. 



KIND DATE 



APPLICATION NO. DATE 



WO 2000038263 
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JP 2002543554 
KR 1998-57031 
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The present invention relates to a solid electrolyte having a good conductivity to lithium ion by 
allowing the liquid components and lithium salts to be absorbed into the electrolyte film 
containing an absorbent added at the time of its preparation and having a porosity, a process for 
preparing the same and a rechargeable lithium cell using the same as an electrolyte. As the 
absorbent, inorg. materials having not more than 40 urn of particle size can be used. As the 
polymer binder, any binder whose solubility against the liquid electrolyte is small can be used. 
A wet process can introduce the porous structure of the electrolyte film. The solid electrolyte 
according to the present invention has the ionic conductivity of more than approx. 1 to 3 x 10-3 
S/cm at room temperature and low reactivity to lithium metal. The cell is fabricated from the 
solid electrolyte together with electrodes by lamination or pressing methods and, the liquid 
electrolyte, which is decomposed by moisture, is introduced to a cell just before packaging. 
Therefore, the solid electrolyte according to the present invention is not affected by the 
humidity and temperature conditions during the manufacturing of the electrolyte film. In 
addition, the solid electrolyte according to the present invention has high thermal, mech. and 
electrochem. stability, and thus is suitable as an electrolyte for rechargeable lithium cells. 
9016-00-6, Polydimethylsiloxane 

(binder; microporous solid electrolytes for lithium secondary batteries) 
9016-00-6 HCAPLUS 

Poly[oxy (dimethylsilylene) ] (8CI, 9CI) (CA INDEX NAME) 



Me 

. 0- ^i- 



IT 556-65-0, Lithium thiocyanate 7791-03-9, Lithium perchlorate 12162-79-7, Lithium manganese oxide 
limno212190-79-3, Cobalt lithium oxide colio2 14283-07-9, Lithium tetraf luoroborate 21324-40-3, 
Lithium hexaf luorophosphate 29935-35-1, Lithium hexaf luoroarsenate 33454-82-9, Lithium triflate 

(microporous solid electrolytes for lithium secondary batteries) 
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TI Synthesis and characterisation of poly (methylalkoxysiloxane) solid polymer ai 

electrolytes incorporating different lithium salts . 
AU Morales, E. ; Acosta, J. L. JTJ^Ti^ 
CS Instituto de Ciencia y Tecnologia de Polimeros, CSIC, Madrid, 28006, Spain ~ 
SO Electrochimica Acta (1999) , 45(7) , 1049-1056 Of % 

CODEN: ELCAAV; ISSN: 0013-4686 
PB Elsevier Science Ltd. 
LA English 

AB Two comb polymers with oligo-oxyethylene side chains of the type -0- (CH2-CH2-0) n-CH3 were 

prepared from poly (methylhydrosiloxane) (PMHS) . Homogeneous polymer electrolytes were made from 
the two synthesized polymers and four lithium salts having different chemical structures, such as 
lithium perchlorate (LiC104), lithium trif luoromethanesulfonate (LiCF3S03) , lithium 
hexafluorophosphate (LIPF6) and lithium bis (trif luoromethane sulfonylimide) (LiN (S02CF3) 2) by 
solvent casting method, and their thermal, elec. and electrochem. properties measured as a 
function of temperature Results indicate that polymer electrolyte complexes are amorphous 
materials, and that its properties depend on the oligo-oxyethylene chain length as well as on the 
chemical nature of the lithium salt. 
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Aminoplast-f ree title compns . contain 5-80% polymer containing free and esterified carboxyl 
groups and having an acid value 50-300 mg KOH/g, 1-80% (meth) acrylic polymer containing hydroxyl 
and epoxy groups and having an epoxy equivalent of 200-1000 and a hydroxyl equivalent of 250- 
1500, and 1-50% alkoxy and (or) epoxy group-containing silicon polymer. A typical solventborne 
composition with solids content 49.5% contained 70% 25.7:109:325:240:300 acrylic acid-2- 
ethylhexyl acrylate-iso-Bu acrylate-maleic anhydride-styrene copolymer solution 36. 4 , 77% 
340:229:231:200 cyclohexyl acrylate-glycidyl methacrylate-4-hydroxybutyl acrylate-Veova 9 
copolymer solution 58.6, (SiRlR20) 5 (SiR3R4R501/2) 4 (SiR603/2) 2 (Rl = R3 = R4 = Me, R2 = R4 - 
MeO/BuO = 1/1, R5 = MeO/y-glycidyloxypropyl = 1/1) (epoxy equivalent 625, alkoxy equivalent 83) 
5, tert-butylammonium glycolate 1, dibutyltin bis(Bu malate) 1, tri-Et orthoformate 2, surface 
conditioner 1.5, Tinuvin 900 2, and Tinuvin 123 1 part. 
172822-34-3 HCAPLUS 

Neononanoic acid, ethenyl ester, polymer with cyclohexyl 
2-methyl-2-propenoate, a- (dimethoxymethylsilyl) -a>- 
[ (dimethoxymethylsilyl) oxy] poly [oxy (me thoxymethylsilylene) ] , 
ethenylbenzene , 2-ethylhexyl 2-methyl-2-propenoate , 2 , 5-f urandione , 
4 -hydroxybu ty 1 2 -propenoa te , 2 -me thy lpropyl 2 -methyl -2 -propenoa te , 
oxiranylmethyl 2 -methyl -2 -propenoa te and 2-propenoic acid, methyl ester 
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High-solids, curable resin compns . having an good storage stability, that provide top coatings 
with good mar, acid, and water resistance in 2-coat, 1-bake processes contain 5-70% polymer 
containing free and esterified carboxyl groups and having an acid value of 50-300 mg KOH/g, 1 
OH- and epoxy group-containing polymer having an epoxy equivalent of 200-1000, OH equivalent 
250 to 1500, 1-45% alkoxy group-containing silicon polymer having an alkoxy equivalent 50-1500 
and epoxy equivalent 100-1500, 1-70% polyester having OH value <300 mg KOH/g, acid. value 20-400 
mg KOH/g, and mol. weight 400-6000, and optionally, 1-40% aminoplast curing agent. A typical 
51.1% solids composition contained 25.7:109:325:240:300 acrylic acid-2-ethylhexyl methacrylate- 
iso-Bu acrylate-maleic anhydride-styrene copolymer Me ester solution 23.4, 77% 340:229:231:200 
cyclohexyl methacrylate-glycidyl methacrylate-4-hydroxybutyl acrylate-Veova 9 copolymer solution 
46.6, (SiMeR10)5(SiMeR2R301/2) 4 (SiMe03/2)2 (Rl and R2 = MeO/BuO = 1/1, R3 = MeO/y- 
glycidyloxypropyl = 1/1) 10, 75% 183:110:290:285:221 azelaic acid-Cardura E-neopentyl glycol- 
isophthalic acid-trimethylolpropane copolymer solution 20, Bu4NBr 1, butyltin trioctoate 1, tri- 
Et orthoformate 1,5, flow-control agent 0.2, UV absorber 2, and light stabilizer 1 part. 
172682-46-1, KC 89S 

(high-solids curable resin compns. with good storage stability for 
abrasion- and acid- and water-resistant top layers in 2-coat 1-bake systems) 
172682-46-1 HCAPLUS 

Poly [oxy (methoxymethylsilylene) ] , a- (dimethoxymethylsilyl) -co- 
[ (dimethoxymethylsilyl)oxy]- (9CI) (CA INDEX NAME) 
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TI Electrophotographic charge generating element - comprises 

electroconductive layer, photoconductor charge generating layer and layer 
of glassy solid electrolyte. 

IN COWDERY-CORVAN, J R; FERRAR, W T; MISKINIS, E T; NEWELL, C; RIMAI, D S; 
SINICROPI, J A; SORRIERO, L J; WEISS, D S; ZUMBULYADIS, N 

PA (EAST) EASTMAN KODAK CO 

PI US 5731117 A 19980324 (199819)* 18 G03G005-147 

PRAI US 1995-7252P 19951106; US 1996-667270 19960620 

AB US 5731117 A UPAB: 19990416 

An electrophotographic charge generating element comprises: (a) an electroconductive layer; (b) a 
photoconductor charge generating layer overlying the electroconductive layer; and <c) a layer of 
glassy solid electrolyte overlying the electroconductive layer, the glassy solid electrolyte 
comprising: a silsesquioxane-salt complex having a surface resistivity of 1 multiply 1010 to 1 
multiply 1016 ohms/square, the complex having a T2- silicone: T3-silicon ratio of less than 1:1, 
the complex having a ratio of carbon atoms to silicon atoms of greater than 1.1 to 1. 

Also claimed is a developed electrophotographic element comprising the electrophotographic 
charge generation element as above and a deposited image of positively charging 
electrophotographic toner. 

USE - Charge transporting elements and solid electrolytes are provided. 

ADVANTAGE - The elements provide good resistance to abrasion and useful charge transport properties. 
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h eating and cooling, and wound on a spool The web was 
l r ,/ o+x \ .t a-* \ 1 (i) subsequently cured face down at 180° F. for 24 hours. The 
V(*o=v," y AV. "f[ | V \ I — TT*" J cured film was evaluated as follows. Results are presented in 

I I \J -^r J \\Jtct }\ Tables 6-«. One piece of overcoated film was evaluated in 

5 a Kodak 1575 copier. 
Brittleness evaluation 

EXAMPLE 1 Brittleness was tested by testing samples of the electro- 

methaoylic aad (MaMmE) 7(y25/5 wt % latex primer ncs5 of Photographic Film. Method B. "WEDGE BRITTLE- 

To a 2 liter thrcc-ncck round bottom flask fitted with a 10 5^55 test" . ^ following is a description of the proce- 
mechanical stirrer, condenser and a nitrogen inlet was added durc 

400 mL of deioni2ed water. 20 mL of a 10 * wt/vol solution ajj samples were tested at about 70° C and 15 percent 
of sodium dodecylsulfate. 1.0 gram of sodium persulfate and relative humidity. The sample size was 15 mm x305 nun. 
0.5 grams of sodium bisulfite while the reaction flask was The wedge angle was 9" . The wedge Length was 6 inches, 
stirred in a 72° C. water bath. An addition runnel containing 15 The large wedge opening was 1 inch. The small wedge 
70 grams of methyl acrylate. 25 grams of methyl methacry- opening was 0.06 inch. 

late and 5 grams of methacrylic acid was placed on the Samples were cut using a 15 mm Thwing- Albert parallel 
stirred flask and the monomers were added over a 2 hour blade cutter. The samples were allowed to condition for at 
period. The aqueous phase and the organic phase were least 24 hours in the specified environment The wedge was 
pureed previous to the monomer addition with nitrogen. The 20 equipped with a clamp mechanism to hold one end of the 
reaction rmxture was initially a pale blue color and then loop stationary as the other end is pulled (snapped) through 
became a translucent whitish-blue color. The reaction was the wedge. The samples were placed in the wedge with the 
allowed to stir overnight, the addition funnel was removed side of interest toward the outside when forming a loop. A 
to vent unreacted monomers under a positive nitrogen flow reference mark was put on the sample at the wedge opening, 
for 50 minutes, and the reaction flask was removed from the 25 This mark was considered the "zero" point for the data 
water bath and cooled with tap water. The reaction mature collection. The sample was then pulled through the wedge as 
was purified by dialysis against water for 3 days. The fast as physically possible using a snap motion with the arra 
polymer had a T, of 35° C. (midpoint), a number average This process was repeated for a total of 6 samples for each 
molecular weight of 22.600. and a weight average molecular example. 

wart* 177.000. The resulting solution was then diluted to 2 30 Inspection of the samples required piped transmitted tight 
wt ITsolids and 0. 1 wt % of Triton- 100™ surfactant (added and or surface reflected light to verify the crack locaaon/The 
as a 10 * wt/vol water solution) was added as a coating aid two techniques allow far quick observation with the trans- 
to pro^^pSnT solution" mined light but the reflected light is used to venfy samples 

Preparation of80 wt\ propylsilane /20 wt % glyddox- in question. This r«dts because ^fj*'^ 0 
vsUane sol eel 3S coatings that respond to the test Bom layer s brittle behavior 

A sol-gel 1 formulation was prepared as follows. Glacial is observed with transmitted tight while only die top surface 
acetic add (108.0 grams, 1.80 mol) was added dropwise to characteristics can be observed in the reflected mode, allow- 
a previously prepared, stirred mixture of propyltrimethox- ing separation of the two layers when necesany. 
vsilane (489 6 grams. 2.97 mol) and The samples were read using the reference mark placed 
Iglyddoxypropylttimethoxysilane (122.4 grams. 0.518 40 on the sample previous to testing and ^locating the crack 
mol) followed by the dropwise addition of farthest from that reference mark. The farthest crack is Ae 
Sopropylrrimemoiysilane (49 6 grams. 0.277 mol). first crack to occur and represents the largest <^ * * 
The addmed silanes were then hydrolyzed by the dropwise loop at failure. The scale accompanying the wedge provides 
adStionof excess water (3120 grams. 17.3 mol). The the diameter of the loop at first Mure and has trntts of 
Swing day, the dear solution was diluted to approxi- 45 inches. The larger the number the more brtttie is ^ the 
matdy 20 Wt % solids by the dropwise addition of ethanol specimen. Six specimens were tested and ^ were aver- 
O046 grams) and allowed to stir in a covered vessel for 1 aged and the standard deviation was determined Resul* 
week. DC-190 (16 grams) was subsequently added as a state the diameter of the loop, in inches, at which the first 
plastidzer. followed by the addition of lithium iodide (9.43 crack was observed. 0pcrtnanr(> 
arams 0 0704 mol) to provide a "sol-gel solution". so Solid State Sihcon-29 Nudear Magnetic Resonance 

Potion of decUhotogmphic dement The extent of cure of the overcoat was measured by 

^S^taSSdfdS Solution was coated onto the determining the sflicon-29 solid state NMR spectta. Reso- 
upp? "Serf the bruge 8 loop (electrophotographic nances were observed ^^ cross ^^ c ^ n a pp ^ 
donent) of a Kodak 1575 Copier-Duplicator marketed by PPM, corresponding to T 2 silicon atoms, and at -70 PPM. 
2 KodafSmpany of R^chesK.Y. The image 55 corresponding toFsiBcon atoms. Results are presented ^ 
Jo^Tl a^wortTpoly(eth y lene terephthalate). Over- the ratio of T ? -silicon atoms toT 3 silicon atoms (designated 

Z^r^T^XT^^ 22* properties under low intend* continuous excita- 
J^^T^^^^^o fio ^emeasureofanovercoat'sabih^mcarrychargeisto 
TH Trt^SSmtS^m coated onto the charge compare film voltage vs. «P»- — ^ ; 
gerZion laya(OGL) using a web coating inachine oper- tinuous exposure to low mtensaty tight (d^referred to as 
atedda web speed of 20 tVmin and dryer temperature of "low intensity continuous exposure"or "LICE ). The over- 
The resulting coated web. having a primer layer about coated electrophotographic element was evaluated by mea- 
0 1-0.5 tmCTometers thick, was wound on a spooLTMs web 65 suring the exposure necessary at 1 ergs/cm sec and awave- 
was me?SaS with thTabove sd-gel soStion at a web length of 680 mn (approximately the maximum spectral 
speed of 10 ft/min and heating to 200° P., with ramped sensitivity of the charge generation layer) to discharge the 
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6. The dectrophotographic charge generating element of 
claim 1 wherein said silsesquioxane consists essentially of a 
compound represented by the general formula: 



(HYDROLYZABLE); 
{-Si~(0-)LH>« 



#— (UNK-ACTIVE), 



10 
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Speed (100 V) 
Ex. (erg/cm 2 ) V^OJCE) 



Overcoat thickness 15 
(microtis) 
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While specific embodiments of the invention have been 
shown and described herein for purposes of illustration, the 
protection afforded by any patent which may issue upon this 
application is not strictly limited to a disclosed embodiment; 
but rather extends to all modifications and arrangements 
which fall fairly within the scope of the claims which are 
appended hereto: 

What is claimed Is: 

1. An electrophotographic charge generating element 
comprising! 

(a) an electrically conductive layer; 

(b) a photo conductor charge generating layer overlying 
said electrically conductive layer; and 

(c) a layer of glassy solid electrolyte overlying said 
electrically conductive layer, said glassy solid electro- 
lyte comprising: a silsesquioxane-salt complex having 
a surface resistivity from about lxlO 10 to about 1x10 
ohms/sq, said complex having a T 2 -sfflconfl°-silicon 
ratio of less than 1:1, said complex having a ratio of 
carbon atoms to silicon atoms of greater than 1.1 to 1. 

2. The electrophotographic charge generating element of 
claim 1 wherein said complex has a ratio of carbon atoms to 
silicon atoms of greater than about 2:1. 

3. The electrophotographic charge generating element of 
claim 2 wherein said complex has a a T^sfficonfr-silicon 60 
ratio of from about 0.5:1 to about 0.3:1. 

4. The electrophotograhic charge generating element of 
claim 1 wherein said complex has a T 2 -silicon/T 3 -silicon 
ratio of less than 0.1:1. 

5. The electrophotographic charge generating element of 65 
daim 1 wherein said complex has a ratio of carbon atoms to 
silicon atoms of greater than 1.2 to 1. 



— (IN active v 

wherein 
OSj<0.5; 

m is greater than 10; 
x+y is about 1; 

x/(x+y) is less than about 0.40; 

HYDROLYZABLE is selected from the group consisting 
of: OH; H; I; Br; CI; alkoxy having from 1 to about 6 
carbons; — O— Ar, wherein Ar is phenyl or aminophe- 
nyi; -(0-ALKYLENE) n -0- ALKYL; wherein ALKY- 
LENE is an alkylene group having from 2 to about 6 
carbons, n is an integer from 1 to about 3, and ALKYL 
is an alkyl group having from 1 to about 6 carbons; 
primary and secondary amino having from one to about 
6 carbon atoms; -N-(ALKYL) 2 . 
wherein each ALKYL is alkyl having from 1 to about 6 

carbons; — NH-( ALKYL), 
wherein ALKYL is alkyl having from 1 to about 6 

carbons; and — O — CO- ALKYL. 
wherein ALKYL is an alkyl having from 1 to 6 carbons; 
LINK is divalent and is selected from the group consisting 
of: alkyl having from 1 to about 12 carbons, fluoroalkyl 
having from 1 to about 12 carbons, cycloalkyl having 
a single, 5 or 6 membered ring, and aryl having a single. 
5 or 6 membered ring; 
ACTIVE is monovalent organic moiety having an O. S. or 
N complexed with a charge carrier, and having a total 
of carbons and heteroatoms of from about 4 to about 
14; 

INACTIVE is monovalent and is selected from the group 
consisting of: alkyl having from 2 to about 12 carbons, 
fluoroalkyl having from 2 to about 12 carbons, 
cycloalkyl having a single. 5 or 6 membered ring, and 
aryl having a single, 5 or 6 membered ring. 
7 The dectrophotographic charge generating element of 
claim 6 wherein substantially all HYDROLYZABLE moi- 
eties are OH. . 

8. The electrophotographic charge generating element ot 
claim 6 wherein ACTIVE includes an oxy, thio, ester, keto, 
imino. or amino group. 

9 The electrophotographic charge generating element ot 
claim 6 wherein ACTIVE is selected from the group con- 
sisting of gtyddoxy ethers; epoxides; pyrolidinones; amino 
alcohols; amines; ammonium salts, carboxylic acids; con- 
jugate salts of carboxylic acids; sulfonic acids; conjugate 
salts of sulfonic acids; and neutral rings and chains of 
ethylene oxides, propylene oxides, tetramethylene oxides, 
ethylene imines. and alkylene sulfides; and the total muriber 
of carbons in -LINK-ACTIVE is from 4 to about 25 and 
combinations thereof. 

10. The electrophotographic charge generating element of 
claim 6 wherein said charge carrier is a low lattice energy 
salt or a neutral species capable of forming an ionic or 
substantially ionic charge transfer complex with said sils- 
esquioxane. 

11. The electrophotographic charge generating element ot 
claim 6 wherein said charge carrier is selected from the 



50 



55 
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group consisting of I* UCL liCOOCH 3 , UN0 3 , LiN0 2 , 
UBr. UN 3 . L1BH4. UL USCR UC10 4 , UCF3SO3, LiBF 4 . 
UBPh 4 , NaBr. NaN 3 , NaBH 4 , NaL NaSCN, NaC10 4 , 
NaCF s S0 3 . NaBF 4 , NaBPh 4 , KSCN, Kd0 4 , KCF 3 S0 3 . 
KBF 4 . KBrX, RbSCN, RbC10 4 , RbCF 3 S0 3? RbBF 4 , 
RbBPh 4 . CsSCN. CsQ0 4 , CsCF 3 S0 3 , CsBF 4 , CsBPh 4 , 
quaternary ammonium salts, ammonium hydroxide, and 
ammonium halides; and combinations thereof. 

12. The electrophotographic charge generating clanent of 10 
claim 6 further comprising colloidal basic hydrophilic silica 
covalently bonded to said silsesquioxane. 

13. The electrophotographic charge generating element of 
claim 6 further characterized as a flexible electrophoto- 
graphic element. 

14. The electrophotographic element of claim 13 wherein 
said silsesquioxane has the general formula: 



32 

p {(CHjfc-O-R}* 
-{(CHjfc-NHjV 



15 



(HYDROLYZABLE); 
{— Si— <0-)lh>» 



■-{(CHaV-O-Rfc 



-{(CHj^-CHsly 
— {CH3}/ 



20 



25 



wherein 
0£j<0.5; 

m is greater than 10; 
R is 

H 
I 

-CHi-C— CHj or 
O 




O 
II 



— CH 2 — CHj— CH; 



x f is from about 5 to about 30 mol %; 
x" is from about 2 to about 10 mol %\ 
y ' is from about 40 to about 90 mol %; and 
y" is from about 0 to about 55 mol %. 

16. The electrophotographic element of claim 15 wherein 

0.3*j<0.5. • 

17. The electrophotographic element of claim 13 wherein 

• • *j £*%OTMiila* 



(OH); 



wherein 

0^j<0.5; 30 
m is greater than 10; 

HYDROLYZABLE is selected from the group consisting 
of: OH; H; I; Br; Q; alkoxy having from 1 to about 6 

carbons- — O— At, wherein Ar is phenyl or aminophe- 17. The eiearopnoiograpii^ - — 

nyl; ^O-ALKYLENE),, — O-ALKYL; wherein ALKY- 35 sa id silsesquioxane has the general formula: 
LENE is an alkylene group having from 2 to about 6 
caibons, n is an integer from 1 to about 3, and ALKYL 
is an alkyl group having from 1 to about 6 caibons; 
primary and secondary amino having from one to about 
6 carbon atoms; — N-(ALKYL) 2 , wherein each « 
ALKYL is alkyl having from 1 to about 6 carbons; and 
—NH-( ALKYL), wherein ALKYL is alkyl having 
from 1 to about 6 carbons; and — O-CO-ALKYL, 
wherein ALKYL is an alkyl having from 1 to 6 caibons; 4J wu 

0*j<0.5; 

m is greater than 10; 
R is 

50 

O 
II 



|— {(CHia-O-R}/ 
— {(CHib-NHj}^ 
'-{CHj}/ 




-CH2-CH1-CH, 

a is from 1 to about 5, 
b is is from 1 to about 5. 
c is from 1 to about 6, 
x' is from about 5 to about 45 mol 
x" is from about 1 to about 45 mol %, 
x'+x" is from about 5 to 45, 
y* is from about 0 to about 95 mol %, 
y" is from about 0 to about 95 mol 
and y'44" is from about 95 to about 55 mol %. 
15. The electrophotographic element of claim 13 wherein 
said silsesquioxane has the general formula: 



55 



60 




O 
II 



-CHj-CHj-CH 



X 
x" 

y" 



is from about 5 to about 30 mol %; 
is from about 2 to about 10 mol %; and 
y is from about 60 to about 90 mol 

18. The electrophotographic element of claim 16 wherein 
65 0.2^j<0.5. 

19. The electrophotographic element of claim 13 wherein 
said silsesquioxane has the general formula: 



12/8/04, EAST version: 2.0.1.4 



5,731,117 



33 



34 



(OH), 



{(CHj^-NHa^ 



10 



wherein 
0^j<0.3; 

m is greater than 10; 

x" is from about 10 to about 40 mol %; and 
v- is from about 0 to about 90 mol %. . 
20. The electrophotographic element of daim 19 wherein 15 

21 The electrophotographic element of claim 13 wherein 
said solid electrolyte further comprises a plasticizer. 

22 The electrophotographic element of claim 21 wherein 
said plasticizer is a polysiloxane polyether copolymer. *> 

23 Hie electrophotographic element of claim 13 wherein 
said solid electrolyte further comprises an alcohol soluble 
surfactant 



24 The electrophotographic element of claim 13 wherein 
said solid electrolyte further comprises poly 

(<1 5^e^e^Shotographic element of daim 13 farther 
comprising primer bonded between said charge generating 
layTandsaid layer of glassy solid electrolyte, said pnmer 
being selected from the group consisting of acrylics 
polyurethanes, pyrrolidones, polyamides. polyesters, and 
inorganic alkoxides and combinations thereof. 

26. The electrophotographic element of daim 25 wherein 
said primer is selected from the group consisting of the 
polymerization product of methacrylate- 
methylmethacrylate-meflwcry^ add latex; copolymer of 
oolv(r95 parts by weight) vinylpyrroUdone-{5 parts oy 
S) meAacryUc acid); iodine or iodide-doped copoly - 
merof poly((95 parts by weight) vinylpyrrohdone-<5 parts 
by wd^t) methacryUc add); and partially hydrolyzed ami- 
nopropyltriniethoxysilane. 

27 A developed electrophotographic dement comprising 
the dectrophotographic charge generation dement of claim 
1 and a deposited image of positivdy charging electropho- 
tographic toner. 



***** 
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Syntheses and Properties of Fluoroalkylated Oligomers Containing Oligo (oxyethylene) Units. 

SAWADA H (1); ITOH M (1); LEE K (1); KYOMANE J (1); KAWASE T (2); HAYAKAWA 

Y (3); YOSHINO K (4); BABA M (5) 
(1) Nara National Coll. Technol., Nara-ken; (2) Osaka City University, Osaka-shi 
; (3) National Ind. Res. Inst. Nagoya, Nagoya-shi; (4)Osaka University, Osaka 
; (5) Kagoshima University, Kagoshima-shi 

Nippon Yuka Gakkaishi (Journal of Japan Oil Chemists 1 Society), 1998, 

VOL. 47, NO. 7, PAGE. 685-694, FIG. 3, TBL.3, REF. 14 
JOURNAL NUMBER: G0238ABW ISSN NO: 1341-8327 CODEN: NIYUF 
UNIVERSAL DECIMAL CLASSIFICATION: 661.185.6 
LANGUAGE: English COUNTRY OF PUBLICATION: Japan 

DOCUMENT TYPE: Journal 
ARTICLE TYPE: Original paper 
MEDIA TYPE: Printed Publication 

ABSTRACT: New fluoroalkylated end-capped co-oligomers containing oligo (oxyethylene) units were 
prepared by reactions of f luoroalkanoyl peroxides with oligo (oxyethylene) units -containing 
vinylsilane(or methacrylates) and co-monomers such as acrylic acid, dimethylacrylamide and 
isopropylacrylamide. By these fluorinated co-oligomers containing oligo (oxyethylene) units, the 
surface tension of water could be reduced effectively with a clear break point resembling CMC and 
appeared to be formed intra- or inter molecular aggregates resembling micelles in water. The co- 
oligomers containing oligo (oxyethylene) units were found useful for extracting various metal 
cations and oligomer electrolyte film containing LiCF3S03 showed high ionic conductivity of 4*10- 
5S/cm at room temperature. Of particular interest is the finding that the fluoroalkylated end- 
capped acrylic acid co-oligomers containing oligo (oxyethylene) units were found to strongly and 
selectively inhibit HIV-1 replication in vitro, (author abst.) 

DESCRIPTORS: polyether; fluorine-containing polymer; oligomer; copolymer; 
silanes; vinyl compound; ether; trimer; polymeric surfactant; 
polyelectrolyte; ionic conduction; antiviral action; HlV(virus); HIV1; 
aliphatic carboxylic acid; unsaturated carboxylic acid; carboxamide; 
aliphatic alcohol 

BROADER DESCRIPTORS: polymer; halogen-containing polymer; silicon compound; 
carbon group element compound; olefin compound; multimer; surfactant; 
polymeric agent; functional polymer; macromolecule; electrolyte; 
matter; electric conduction; electrical property; antimicrobial action; 
pharmacological action; action and effect; Lentivirus; Retroviridae; 
RNA virus; virus; microorganism; animal virus; carboxylic acid; alcohol 
; hydroxy compound 
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AN 1995:268 DN 122:13730 ED Entered STN: 08 Nov 1994 

TI Hardenable solid electrolyte compositions and solid polymer electrolytes 

IN Yokoyama, Masao; Noda, Koji 

PA Kanegafuchi Chemical Ind, Japan 

PATENT NO. KIND DATE APPLICATION NO. DATE 



PI JP 05098169 A2 19930420 JP 1991-259473 19911007 

JP 3071262 B2 20000731 

PRAI JP 1991-259473 19911007 

AB The compns. comprise a compound containing >1 alkenyl group (s), a compound containing £2 

hydrosilyl groups, a catalyst for hydrosilylation, and an alkali metal salt. Polymer electrolyte 
sheets prepared from these compns. are chemical stable, have high flexibility, and are useful for 
batteries and capacitors, etc. 

IT Siloxanes and Silicones, uses (solid electrolytes containing lithium salts and, manufacture of, 

for batteries and capacitors) 

IT 16941-12-1 

(catalyst, in preparation of solid siloxane electrolytes for batteries and capacitors) 
RN 16941-12-1 HCAPLUS 

CN Platinate(2-) , hexachloro-, dihydrogen, (OC-6-11)- (9CI) (CA INDEX NAME) 



Cl- 
-Cl' 



ci- 

ci- 

ci- 



147051-70-5 HCAPLUS . \jj ^ 

Cyclotetrasiloxane, 2, 2 ' - (1, 10-decanediyl) bis [2, 4, 6, 8-tetramethyl- (9CI) ' 



Me Me 

A . Me Me _ 

HSi — 0 j j O — SIH 

0 / Ni (CH2)10 ST X 0 

JiH O O hJi 

N 0_Sil5 >si_o / 

\e M^ 
RN 151597-84-1 HCAPLUS 

CN Cyclotetrasiloxane, 2, 4, 6, 8-tetramethyl-2, 6-bis [ 10- (2, 4, 6, 8- 

tetramethylcyclotetrasiloxan-2-yl)decylJ- (9CI) (CA INDEX NAME) 

PAGE 1-A 

Me Me 

Me O— S^H HSi 0 Me 

^S^H N p </ S> (CH2)10 



t Ji <CH 2 )10— S;i X 

PAGE 1-B 

Me 

HSi— o Me 
J^O — Si"H 

IT 7791-03-9P 33454-82-9P 

(solid electrolytes containing siloxanes and, manufacture of, for batteries and capacitors) 
RN 7791-03-9 HCAPLUS 

CN Perchloric acid, lithium salt (8CI, 9CI) (CA INDEX NAME) 
0 

0=^1- OH 



I Li 



RN 33454-82-9 HCAPLUS 

CN Methanesulfonic acid, trifluoro-, lithium salt (8CI, 9CI) (CA INDEX NAME) 
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TZ Crosslinked polyethylene glycol and its derivatives as fast ion conductors J 

IN Lisisimide, John; Du, Xia 

PA Chengdu University of Science and Technology, Peop. Rep. China 

PATENT NO. KIND DATE APPLICATION NO. DATE 



PI CN 1063112 A 19920729 CN 1991-107117 19910112 

PRAI CN 1991-107117 19910112 

AB Crosslinked polyethylene glycol and its derivs. are fast ion conductors and are prepared by 

heating a composition comprising polyethylene glycol or its derivative (mol. weight 200-10,000) 
50-95, a crosslinking agent (i.e., an isocyanate or an epoxide) 1-50, an auxiliary crosslinking 
agent (i.e., a glycidic ether or cyanuric acid) 0-30, an alkaline metal salt (i.e., LiC104, 
LiCF3S03, or KCF3S03) 5-60, a additive (i.e., propylene carbonate or DMF) 10-150, and a Pt 
catalyst 0-10 parts at 65-85° for 24 h in a N atmospheric The fast ion conductors can be made 
into thin films (100a) for use in high-energy-d . rechargeable batteries. 

IT 60665-85-2 124219-73-4 



RN 
CN 



(polyethylene glycol and its derivs. crosslinked by, as fast ion conductors) 
60665-85-2 HCAPLUS 

Cyclotetrasiloxane, 2,4,6, 8-tetramethyl-2, 4, 6, 8-tetrakis [3- 
(oxiranylmethoxy) propyl]- (9CI) (CA INDEX NAME) 



PAGE 1-A 



0 

CH2- 0- (CH2) 3- 



Me. 




PAGE 2 -A 




RN 
CN 



124219-73-4 HCAPLUS 

Cyclotetrasiloxane, 2,4,6, 8-tetrakis [2- [3- (1-isocyanato-l- 
methylethyl)phenyl]propyl]-2,4,6,8-tetramethyl- (9CI) (CA INDEX NAME) 



PAGE 1-A 



Me 




PAGE 2 -A 
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TI Lithium ion- conductive polymer electrolyte 
IN Akashiro, Kiyoaki; Nagai, Tatsu; Kawakami, Akira 
PA Hitachi Maxell K. K., Japan 

PATENT NO. KIND DATE APPLICATION NO. DATE 



PI JP 04056002 A2 19920224 JP 1990-162153 19900620 

PRAI JP 1990-162153 19900620 

AB The electrolyte is a Li salt complex with a crosslinked poly (ethylene glycol) (average mol . 
weight <SYM179>1000) -poly (ethylene glycol) monomethyl ether- (average mol. weight <SYM163>1000) - 
hydroxy-terminated siloxane. The complex has good ion conductivity 

IT Siloxanes and Silicones, compounds 

(polyoxyalkylene-, graft, polymer electrolytes containing lithium salts and, for batteries) 

IT RL: TEM (Technical or engineered material use); USES (Uses) 

(solid electrolyte, for batteries) 
RN 7439-93-2 HCAPLUS 

CN Lithium (7CI, 8CI, 9CI) (CA INDEX NAME) f) I 



RN 151755-32-7 HCAPLUS 

CN 1, 2-Ethanediol, polymer with 2-methoxyethanol and 2,4,6,8- 
tetramethylcyclotetrasiloxane (9CI) (CA INDEX NAME) 

CM 1 

CRN 2370-88-9 
CMF C4 H16 04 Si4 



Li 




Me 





Me 




JiH h 



Me "" N 0_SfH 
^e 



CM 



2 




CRN 
CMF 



109-86-4 
C3 H8 02 




CM 3 

CRN 107-21-1 
CMF C2 H6 02 
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Lithium ion conductive polymer electrolyte used in 
battery - comprising composite of lithium salt and 
siloxane! hydride graf t-copolymerised with 
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APPL-DATE 
June 20, 1990 
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ABSTRACTED-PUB-NO: JP 04056002A 
BASIC-ABSTRACT: 

The lithium ion conductive polymer electrolyte comprises a composite material 
of lithium salt and organic polymer. The organic polymer comprises a 
crosslinked polymer of the graft cpd. of siloxane hydride which is 
graft-copolymerised with polyetherglycol of at least 1,000 in average molecular 
wt. and polyetherglycolmonomethylether of up to 1,000 in average molecular wt. 

USE/ADVANTAGE - The lithium ion conductive polymer electrolyte is used for the 
lithium battery. Electrolyte having improved ion conductivity which is in 
solid state at room temp., can be obtd. 

In an example lg of tetramethylcyclo tetrasiloxane, lOg of allylated 
polyethyleneglycol of 1,000 in average molecular wt., 2g of allylated 
polyethyleneglycol monomethylether of 200 in average molecular wt., and 2mg of 
potassium chloroplatinate were mixed and made to react at 100 deg.C for 3 hrs. 
with stirring to obtain graft cpd. 

52g of the graft cpd. were mixed with 0.168g of hexamethylene-diisocyanate and 
catalyst for making urethane. The mixt. was dropped on an Al plate, then made 
to react at 100 deg.C for 3 hrs. on the hot-plate in Ar gas to obtain 
crosslinked polymer. The obtd. polymer was soaked in acetone to remove 
unreacted matter. Then, the polymer was soaked in acetone soln. of 2 wt.% 
LiBF4 for 8 hrs. to impregnate the LiBF4 acetone soln. into the polymer. 
Then, acetone was removed from the polymer to prepare the polymer electrolyte 
sheet of 0.1 mm in thickness. 
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AN 1992:84807 DN 116:84807 ED Entered STN: 06 Mar 1992 
TI Solid polymer electrolytes of lithium salts 

and polyethylene glycols crosslinked with a siloxane-based tetraisocyanate 

AU Xia, Du Wei; Zhou, Guangbin; Smid, Johannes 

CS Coll. Environ. Sci. For., State Univ. New York, Syracuse, NY, 13210, USA 

SO Integr. Fundam. Polym. Sci. Technol. — 5, [Proc. Int. Meet. Polym. Sci . Technol . , Rolduc Polym. 
Meet.— 5], 5th (1991), Meeting Date 1990, 395-9. Editor(s): Lemstra, P. J.; Kleintjens, L. A. 
Publisher: 44-50, London, UK. CODEN: 57HAAD 
DT Conference 
LA English 

AB Solvent-free electrolyte complexes with elec. conductivity (a) approaching 10-3 S/cm at 90° were 
formed when L1C104 or L1GF3S03 are solubilized in networks of polyoxyethylenes and an aliphatic 
tetraisocyanate made from <x,a-di-Me m-isopropenylbenzyl isocyanate and cyclotetrasiloxane . The 
value of a increased to close to 10-2 S/cm on adding 30 wt% propylene carbonate, while the room- 
temperature a reached 2 x 10-3 S/cm. 

IT 7791-03-9DP, Lithium perchlorate, complexes with isocyanate -containing siloxane- cross linked 

polyoxyethylenes 33454-82-9DP, Lithium trif late , complexes with isocyanate -containing siloxane- 

crosslinked polyoxyethylenes 138855-09-1DP, lithium complexes 

(networks, solid electrolytes from, preparation and conductivity of) 

RN 138855-09-1 HCAPLUS 

CN Cyclotetrasiloxane, 2,4,6, 8-tetrakis [2- [3- (1-isocyanato-l-methylethyl) phenyl] propyl] -2, 4 , 6, 8- 
tetramethyl-, polymer with a-hydro-oo-hydroxypoly (oxy-1, 2-ethanediyl) 



CM 1 

CRN 124219-73-4 

CMF C56 H76 N4 08 Si4 




CH-Me 




CM 2 

CRN 25322-68-3 

CMF (C2 H4 0)n H2 0 

CCI PMS 



H0_ 



— CH2 — CH2 — O — -ZJ H 
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AN 1991:45172 HCAPLUS Full-text 
DN 114:45172 

ED Entered STN: 09 Feb 1991 

TI Anticorrosive fluorescent coatings with good electrical conductivity and 

antimicrobial properties 
IN Yamamoto, Tatsuo; Uchida, Shinji; Kurihara, Yasuo; Sugiura, Koji 
PA Shinagawa Fuel Co., Ltd., Japan; Shinanen New Ceramic K. K. 

PATENT NO. KIND DATE APPLICATION NO. DATE 



PI JP 02251585 A2 19901009 JP 1989-72819 19890324 

PRAI JP 1989-72819 19890324 

AB The title coatings contain R* 4-nM (OR2) n (I; M = metal; Rl, R2 - Cl-5 hydrocarbyl; n = 1-4) and 
0.1-30% (based on 100 parts I) aluminosilicate hydrates. Thus, a composition of 100:5 
Me Si (OMe) 3-Ag aluminosilicate (from Zeolite A; containing 25% H20) was spread on a glass plate 
and baked at 40° for 20 min to give a film showing good anticorrosion, antimicrobial ability, 
resistivity 5 + 10-4 O-cm, and relative strength of fluorescence- (517 nm) 52 (based on 
anthracene at 420 nm as 1) . 
IT Electric conductors 

(coatings, metal alkoxide-aluminosilicate hydrate-containing, 
antimicrobial, anticorrosive, fluorescent substances as) 
IT 1185-55-3, Methyltrimethoxysilane 

(coatings containing aluminosilicate hydrates and, anticorrosive 
antimicrobial, elec. conductive, fluorescent substance as) 
RN 1185-55-3 HCAPLUS 

CN Silane, trimethoxymethyl- (6CI, 8CI, 9CI) (CA INDEX NAME) 



OMe 
MeO- d 



of c or d * J- 
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ED Entered STN: 08 Jul 1989 
TI Solid-state lithium batteries 

IN Kanamori, Yoshinori; Takehara, Zenichiro; Kokumi, Zenhachi 
PA Japan Storage Battery Co., Ltd., Japan 

PATENT NO. KIND DATE APPLICATION NO. DATE 



PI * JP 01054673 A2 19890302 JP 1987-209923 19870824 

PRAI JP 1987-209923 19870824 

AB Solid-state Li batteries have a thin layer of a solid organic electrolyte formed on a layer of an 
electrode-active mass by plasma polymerization Thus, a siloxane layer of low glass-transition 
temperature was deposited on a layer of TiS2 with a Ti substrate by plasma polymerization using 
octamethylcyclotetrasiloxane as monomer. The siloxane layer was impregnated with LiC104 and 
poly (propylene oxide) in a BuOH and dried to obtain a electrolyte-cathode composite with the 
electrolyte layer having an a.c. conductance 1+10-6 S/cm. A battery was obtained by vacuum 
deposition of Li on the electrolyte layer. 

IT 7791-03-9, Lithium perchlorate 

(electrolytes from plasma-polymerized organic layer and, solid, for lithium batteries) 

RN 7791-03-9 HCAPLUS 

CN Perchloric acid, lithium salt 



0=z $1- OH 
ft 



IT 25037-57-4 121115-61-5 

(plasma-polymerized, electrolyte layers containing, for solid-state lithium batteries) 
RN 25037-57-4 HCAPLUS 

CN Cyclotetrasiloxane, octamethyl-, homopolymer (9CI) (CA INDEX NAME) 
CM 1 

CRN 556-67-2 

CMF C8 H24 04 Si4 

Me 
v Me 



RN 121115-61-5 HCAPLUS 

CN Methanesulf onic acid, trifluoro-, polymer with chlorotrif luoroethene (9CI) 
CM 1 

CRN 1493-13-6 
CMF C H F3 03 S 

F 

F_t_S03H 
F 

CM 2 

CRN 79-38-9 
CMF C2 CI F3 



CF2 
CI— Lf 
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AN 1985:133692 DN 102:133692 ED Entered STN: 20 Apr 1985 
TI Products from an inorganic material and a polyimide resin 
PA Shin-Etsu Chemical Industry Co., Ltd., Japan 

PATENT NO. KIND DATE APPLICATION NO. DATE 



PI JP 59188431 A2 19841025 JP 1983-63393 19830411 

JP 63040667 B4 19880812 

PRAI JP 1983-63393 19830411 



Y i i 

AB An inorg. substrate is coated with a polyamic acid resulting from the reaction of 

[H2N(CH2CH2NH)aZ]bRcSiO(4-b-c)/2 (Z = divalent organic group; R = monovalent organic group; a = 
0, 1; 0 < b < 4; 0 £ c < 4; 0 < (b + c) < 4), H2NZ1NH2 (Zl = Si-free divalent organic group), and 
I (Q = tetravalent organic group) and then with a polyimide resin. Thus, a Si wafer with a Si02 
surface was coated with a solution of the copolymer [ 62891-63-8] of O [SiMe2 (CH2 ) 3NH2 ] 2, 4,4 f - 
diaminodiphenylmethane, and 3, 3 1 , 4, 4 1 -benzophenonetetracarboxylic dianhydride in AcNMe2, dried at 
150° for 1 h and at 200° for 30 min, coated with a solution (viscosity 1000 cP, 25°) of Pyre ML 
[25036-53-7] in N-methylpyrrolidone, and cured at 150° for 1 h and at 300° for 40 min to give a 
product with excellent moisture resistance. 

RN 95505-86-5 HCAPLUS 

CN 1, 3-Isobenzofurandione, 5 , 5 1 -carbonylbis- , polymer with 

3,3' -(1,1, 3, 3, 5, 5, 7, 7, 9, 9-decamethyl-l , 9-pentasiloxanediyl) bis [ 1- 
propanamine] and 4 , 4 ' -methylenebis [benzenamine] (9CI) (CA INDEX NAME) 

CM 1 

CRN 89467-47-0 

CMF C16 H46 N2 04 Si5 



Me 

0— jji— Me Me 

j t ^i_ (CH2 ) 3- NH2 

O-^i-Me jj e 

Je 



7^ 



Me 



j ■ 



Q_Si_ Me 
de 



(CH 2 )3-NH 2 



CM 2 

CRN 2421-28-5 
CMF C17 H6 07 



no 



Y 




CM 3 

CRN 101-77-9 
CMF C13 H14 N2 




RN 95505-87-6 HCAPLUS 

CN 1, 3-Isobenzofurandione, 5, 5 1 -carbonylbis-, polymer with 

4,4* -methylenebis [benzenamine ] and 3,3' -(1,1, 3, 3-tet ramethoxy- 1 , 3- 
disiloxanediyDbis [1-propanamine] (9CI) (CA INDEX NAME) 



CM 1 

CRN 76712-65-7 

CMF C10 H28 N2 05 Si2 



OMe OMe 
H2N_ (CH2)3-^i-0_^i- (CH2 ) 3 — NH2 
OMe OMe 



CM 2 

CRN 2421-28-5 
CMF C17 H6 07 




CM 3 

CRN 101-77-9 
CMF C13 H14 N2 



jO~ CH2 ^X 

H2N^ k ^ ? ^ ' C5 =^^NH2 
RN 95505-88-7 HCAPLUS 

CN 1,3-Isobenzofurandione, 5, 5 ■ -carbonylbis-, polymer with 

4, 4 f -methylenebis [benzenamine] and 4, 4 • - (1, 1, 3, 3-tetramethyl-l, 
disiloxanediyl)bis[2-methylbenzenamine] (9CI) (CA INDEX NAME) 

CM 1 

CRN 78736-40-0 

CMF C18 H28 N2 0 Si2 



Me Me 




CM 2 

CRN 2421-28-5 
CMF C17 H6 07 



0 0 




CM 3 

CRN 101-77-9 
CMF C13 H14 N2 
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L69 ANSWER 34 OF 36 HCAPLUS COPYRIGHT ACS on STN 
AN 1982:70539 DN 96:70539 ED Entered STN: 12 May 1984 
TI Epoxy resin composition modified with siloxanes 

PA Toray Silicone Co., Ltd., Japan 

PATENT NO. KIND DATE APPLICATION NO. DATE 



PI NL 8001906 A 19811102 NL 1980-1906 19800401 

NL 185673 B 19900116 

NL 185673 C 19900618 

PRAI NL 1980-1906 A 19800401 

AB Epoxy resins are modified with alkyl Ph siloxanes and Si compds . containing epoxy, methacryloyl, 
or amino groups, giving compns. with improved resistance to moisture and boiling water. Thus, 
Epon 1001 112.5, Me Ph siloxane (mol. weight 1600) 37.5, 2-ethylhexanoic acid 2, and EtO(CH2)20Ac 
100 parts were slowly heated to 150-155° while water was removed by distillation, and heated 8 h 
at 150-155°. Siloxane-modif ied epoxy resin 100, trimellitic anhydride 12, and [N- (2-aminoethyl) - 
3- aminopropyl] trimethoxysilane (I) [1760-24-3] were coated as a EtO(CH2)20Ac solution to a 50-u 
layer on a glass plate and baked 60 min at 150°, giving a clear coating with pencil hardness 2H, 
crosscut adhesion 100/100, good adhesion after 30 h in boiling water at normal pressure, and 
volume resistance 5.8 + 1016 and 1.1 + 1015 Q.cm initially and after boiling water treatment. A 
control coating without I had values of clear, 2H, 100/100, spontaneous flaking after 1 h in 
boiling water, 6.3 + 1016 Q.cm, and 1.7 + 1013 ft. cm, resp. 
IT Coating materials 

(siloxane-modif ied epoxy resins, containing functional silanes, with 
improved boiling water resistance) 
IT Electric insulators and Dielectrics 

(coatings, siloxane-modif ied epoxy resins, containing functional silanes, 
with improved boiling water resistance) 
IT 76712-65-7 

RL: USES (Uses) 

(siloxane-modif ied epoxy resin coatings containing, with improved boiling 
water resistance) 
RN 76712-65-7 HCAPLUS 

CN 1-Propanamine, 3, 3' -(1,1, 3, 3-tetramethoxy-l, 3-disiloxanediyl) bis- (9CI) 
(CA INDEX NAME) 



OMe OMe 

H2N_ (CH2) 3- 



ii — 0 — iii — (CH2)3 — NH2 / A 

OMe OMe / ^fl/f^f 
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L64 ANSWER 16 OF 18 HCAPLUS COPYRIGHT ACS on STN 
AN 1981:570499 DN 95:170499 ED Entered STN: 12 May 1984 
TI Siloxane -modified epoxy resin compositions 

IN Mikami, Ryuzo 



Toray Silicone Co., 


Ltd. , 


Japan 






PATENT NO. 


KIND 


DATE 


APPLICATION NO. 


DATE 


US 4287326 


A 


19810901 


US 1980-126231 


19800303 


AU 529567 


B2 


19830609 


AU 1980-56594 


19800319 


AU 8056594 


Al 


19810924 






CA 1124937 


Al 


19820601 


CA 1980-348280 


19800324 


US 1980-126231 




19800303 







AB Moisture resistant epoxy resin compns . having resistance to degradation of elec. properties are 

obtained by modifying the resin with a polysiloxane and adding a conventional curing agent and an 
organosilane. Thus, siloxane-modif ied Epon 1001 100, trimellitic anhydride 12, and [N-(2- 
aminoethyl) -3-aminopfopyl] trimethoxysilane (I) [1760-24-3] 6 parts were mixed, coated on plates, 
and baked 60 min at 150°. After 30 h in boiling water, the resulting film remained firmly adhered 
to the substrate, while, films containing no I showed spontaneous peeling. 
Retention of volume resistivity was also improved by the presence of I. 

IT Siloxanes and Silicones, uses and miscellaneous 

(Me Ph, epoxy resins modified by, moisture-resistant) 

IT 2530-83-8 76712-65-7 

(siloxane-modified epoxy resin containing, moisture-resistant) 

RN 2530-83-8 HCAPLUS 

CN Silane, trimethoxy [3- (oxiranylmethoxy) propyl] - (9CI) (CA INDEX NAME) 



OMe 

-CH2-0- (CH2)3-^i-OMe 
OMe 



RN 76712-65-7 HCAPLUS 

CN 1-Propanamine, 3, 3'- (1, 1, 3, 3-tetramethoxy-l, 3-disiloxanediyl) bis- (9CI) 
(CA INDEX NAME) 

OMe OMe 
H2N_ (CH2) 3-^i-O—ii— (CH2) 3— NH2 
OMe OMe 



V 
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L69 ANSWER 35 OF 36 HCAPLUS COPYRIGHT ACS on STN 
AN 1967:482684 DN 67:82684 ED Entered STN: 12 May 1984 
TI Polysiloxane block copolymers 

IN Bostick, Edgar E. 

PA General Electric Co. if? 
PATENT NO. KIND DATE APPLICATION NO. DATE ( 0 *f 

PI US 3337497 19670822 US 19660411 | 

DE 1720826 EE 
FR 1526205 FR 
GB 1182471 GB 

PATENT NO. CLASS PATENT FAMILY CLASSIFICATION CODES 

US 3337497 NCL 260046500 

AB Polysiloxane block copolymers containing blocks that are 75-100% pure are prepared by treating a 
cyclic polysiloxane with an organolithium compound containing a LiO group bonded directly to an 
Si atom. Thus, 5 g. hexamethylcyclotrisiloxane was mixed with 2.2 ml. dry tetrahydrofuran and 
0.071 + 10-3 mole di-Li siloxanolate of meso-1, 3-dimethyl-l, 3- diphenyldisiloxane-1, 3-diol, and 
the mixture was refluxed for 135 min., followed by the addition of 5 g. cis, trans-2, 4, 6- 
trimethyl-2,4,6- triphenylcyclotrisiloxane in 10 ml. C6H6 from a CaH2 suspension. The mixture 
was heated on a steam bath for 2 hrs. and 5 g. hexaphenylcyclotrisiloxane in 30 ml. C6H6 was 
added similarly. After 30 min., the solvents were removed by passing N through the mixture for 1 
hr The mixture was then heated at 125° for 15 min. and at 200° for 4 hrs. The product was 
extracted from the reaction mixture first with HOAc and then with C6H6, giving an 86% yield of a 
tough, white, OH-terminated polymer which was a diphenylsiloxane-methylphenylsiloxane- 
dimethylsiloxane- dimethylsiloxane-methylphenylsiloxane-diphenylsiloxane 6-block copolymer. A 
diphenylsiloxane-dimethylsiloxane-diphenylsiloxane block copolymer was similarly prepared, and 
100 parts polymer was milled with 1 weight % benzene-m-disulfonazide (I) at 140-50 , molded into j 
a sheet at 175° and 5000 psi. for 30 min., and postcured at 175° for 2 hrs. Dicumyl peroxide 
(II) was also used as crosslinking agent (crosslinking agent, filler, parts filler, psi. tensile 
strength at room temperature, psi. tensile strength at 125°, % elongation at room temperature, 
and % elongation at 125° given): I, none, 0, 560, 390, 270, 200; II, none, 0, 420, -, 152, 111; 
II, fume Si02, 20, 620, 430, 120, 146. Other compds. used as initiators were di-Li • 
diphenyldisilanolate, di-K siloxanolate of meso-1, 3-dimethyl-l, 3-diphenyldisiloxane-l, 3-diol, Li 
methyldiphenylsilanolate, 1, 3, 5-trimethyl-l, 3, 5-triphenylsiloxane-l, 5-diol mono-Li salt, 5- 
tetrahydroaluminato-l,3,5-trimethyl- 1, 3, 5-triphenyltrisiloxan-l-ol Li salt, Li 1, 3, 5-trimethyl- 
1,3,5-triphenylsiloxanolate, and tri-Li phenylsilanetriolate . These polymers do not cyclize and 
rearrange. The polymers can be used as insulation for elec. conductors, as encapsulating agents, 
in capacitors, as coatings, and in room-temperature-curing compns. ^ Cltf^JL* It : 

IT 14778-18-8 14778-19-9 14778-21-3 M Q Q) C0^P° U 

17574-40-2 17574-42-4 17574-44-6 r ^ , i ' |1 

17574-46-8 17632-29-0 ^ 4^L 

(catalysts, for block polymerization of cyclotrisiloxanes) ^ , ^ 

RN 14778-18-8 HCAPLUS ■ ^hZj 

CN Silanol, methyldiphenyl-, lithium salt (SCI, 9CI) (CA INDEX NAME) ^^j^UL Qj^^f 0 ^^' 

RN 14778-19-9 HCAPLUS 

CN 1,5-Trisiloxanediol, 1, 3, 5-trimethyl-l, 3, 5-triphenyl-, monolithium salt 

oh oh n c c ho ^ ^ l*JLs ^ ' 

Me-^i-o^^i-c^^i-Me A a&eLi ai^zrkj^ L, J ' 

Jh *Je ^h 
• Li 

RN 14778-21-3 HCAPLUS 

CN Silanetriol, phenyl-, trilithium salt 
RN 17574-40-2 HCAPLUS 

CN 1,3-Disiloxanediol, 1, 3-dimethyl-l, 3-diphenyl-, dilithium salt 

Ph Ph 
Me-^i-O-^i-Me 



#2 Li 
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RN 17574-42-4 HCAPLUS 

CN Trisiloxanol, 5-butyl-l, 3, 5-trimethyl-l, 3, 5-triphenyl-, lithium salt (8CI) 
(CA INDEX NAME) 



• Li 



RN 17574-44-6 HCAPLUS 

CN Trisiloxanol, 1, 3, 5-trimethyl-l, 3, 5-triphenyl-, lithium salt (8CI) (CA 
INDEX NAME) 



Ph 

Ph O^iH-Me 
Me_^i_Q_^i_ Me 



i Li 



RN 17574-46-8 HCAPLUS 

CN Silanediol, diphenyl-, dilithium salt (8CI, 9CI) (CA INDEX NAME) 



Ph 

HO- ^i- OH 

k 

#2 Li 

RN 17 632-29-0 HCAPLUS 

CN Aluminate(l-) , tetrahydro-, lithium, compd. with cis, trans-2, 4 , 6-trimethyl- 

2,4,6-triphenylcyclotrisiloxane (1:1) (8CI) (CA INDEX NAME) 

CM 1 

CRN 16853-85-3 

CMF Al H4 . Li 

CCI CCS 



H~ 

-H-jtiLir 



I Li + 
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CM 2 

CRN 6138-53-0 

CMF C21 H24 03 Si3 

Relative stereochemistry. 



* 3 

4e Ph /O O V 
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L92 ANSWER 4 OF 4 HCAPLUS COPYRIGHT ACS on STN 

AN 1961:5498 DN 55:5498 OREF 55 : 1066i, 1067a-c ED Entered STN: 22 Apr 2001 
TI Silane esters and polymers therefrom 

PA Midland Silicones Ltd. 

PATENT NO. KIND DATE APPLICATION NO. DATE 



PI GB 842674 19600727 GB 

DE 1103333 DE 
OS 2967170 1961 US 

AB ROH and .tplbond.SiH react at room temperature in the presence of H2PtC16.H20 (I) to 

form.tplbond.SiOR. PhMe2SiH (II) and ROH in a mole ratio of 1:100 in the presence of I, 10-4 
mole/mole II, gave PhMe2SiOR, in which R is PhCH2, Bu, C6H13, Me3SiCH2, Et, Me, p-ClC6H4, Me2CH, 
and Me3C. Similarly, PhSiH20Bu, PhSiH(OBu)2, EtMe2SiOSiMe20Bu, 0 [SiMe2 (OCHMe2) ] 2, Ph2MeSiOBu, 
and AmSi(OBu)3 were prepared Organic acids also react with silanes in the presence of I. AcOH 
and II in the presence of I gave PhMe2SiOAc. Similarly, malonic, sebacic, phthalic, isophthalic, 
and terephthalic acids gave mono- and dibasic silyl esters. HOCH2CH20H and Me3SiO (MeHSiO) xSiMe3 
gave a compound containing HOCH2CH20 radicals attached to Si. BuOH, PhMeHSiCl, and I gave 
PhMeSiClOBu. Alkyl resins react with .tplbond.SiH in the presence of I to give silico-alkyd 
resins. Thus, a resin, prepared from 6 g. of a copolymer of PhSiOl.5, PhMeSiO, and MeHSiO, and 
10 g. of a toluene solution of a copolymer of PhMeSiO, Me2SiO, MeSiOl.5, and PhSiOl.5, when 
heated at 150° in the presence of 35 p. p.m. I, gave a tack-free resin during 2 hrs . ; without I a 
tacky product resulted. Such a polymer mixture also reacts with olefins in the presence of I by 
addition of SiH to the double bond. 

IT Benzophenone, hydroxy- 

(derivs., esters with Si-containing carboxylic acids) 

IT 16941-12-1, H2PtC16 

- (catalysts, in esterif ication of silanes) 

RN 16941-12-1 HCAPLUS 

CN Platinate(2-), hexachloro-, dihydrogeh, (OC-6-11)- (9CI) (CA INDEX NAME) 



ci- 

Cl- CI 
-ci^ I ^Cl 



J c 

IT 18106-50-8, Disiloxane, 1, 3-diisopropoxy-l, 1, 3, 3-tetramethyl- \/\0~h ' ^ 

f,A*t 



(preparation of) 
RN 18106-50-8 , HCAPLUS 

CN Disiloxane, 1, 3-diisopropoxy-l, 1, 3, 3-tetramethyl- 



OPr-i 
O^i— Me 



le 

Me— Si— Me 



Pr-i 



